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FO™ PTO-1390 U.S. DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 

REV. 2/OlT 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 


ATTORNEY'S DOCKET NUMBER 

01975.0032 


U.S. APPLICATION NO. 
(If known, see 37CFR1.5) 

10/030549 


INTERNATIONAL APPLICATION NO. 
PCT/EPOO/06878 


INTERNATIONAL FILING DATE 
July 17, 2000 


July 15, 1999 



TITLE OF INVENTION 
HUMAN G-PROTEIN COUPLED RECEPTOR 



APPLICANT(S) FOR DO/EO/US 

Willy DELEERSNIJDER, Guy NYS, and Fan ZHANG 

Applicant(s) herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other infonnation: 



1 

1. 


1^ 


This is a FIRST submission of items concerning a fiHng under 35 U.S.C 371 . 


Z. 


n 


This IS a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 


J. 


n 

LJ 


This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include 
items (5), (6), (9) and (21) indicated below. 


4. 




The US has been elected by the expiration of 1 9 months fi-om the priority date (Article 3 1 ). 


5. 


IS 


A copy of the International Application as filed (35 U.S.C. 371 (c)(2)). 

a. 13 is attached hereto (required only if not communicated by the International Bureau. 

b. □ has been communicated by the International Bureau. 

c. □ is not required, as the application was filed with the United States Receiving Office (RO/US). 


6. 


□ 


An English language translation of the International Application as filed (35 U.S.C. 371 (c)(2)). 

a. □ is attached hereto. 

b. □ has been previously submitted under 35 U.S.C. 154 (d)(4). 


7. 




Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3)). 






a. □ are attached hereto (required only if not communicated by the International Bureau). 

b. □ have been communicated by the International Bureau. 

c- n have not been made; however, the time limit for making such amendments has NOT expired. 

d. H have not been made and will not be made. 


8. 


□ 


An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371 (c)(3)). 


9. 




An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 


10. 


□ 


An English language translation of the annexes of the International Preliminary Examination Report under PCT 
Article 36 (35 U.S.C. 371 (c)(5)). 



Items 11 to 20 below concern document(s) or information included: 



11. □ Information Disclosure Statement under 37 CFR 1 .97 and 1 .98 

12. El An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.3 1 is 
included. 

13. El A FIRST preliminary amendment. 

14. □ A SECOND or SUBSEQUENT preliminary amendment. 

15. □ A Substitute specification. 

16. □ A change of power of attorney and/or address letter. 

17. □ A computer-readable form of the sequence hsting in accordance with PCT Rule 13ter.2 and 35 U.S.C. 1.821-1.825. 

18. □ A second copy of the published intemational application under 35 U.S.C. 1 54 (d)(4). 
□ A second copy of the English language translation of the intemational application 35 U.S.C. 1 54 (d)(4). 

20. 12 Other items or information: 

a, la Copy of cover page of Intemational Publication No. WO 0 1/09 1 84 
!>• S Annexes (Amended Sheets) to the Intl. Preliminary Examination Report (3 sheets) 

c. ^ Sequence Listing (9 sheets) 
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U.S. APPLICATION NO. (If known, see 37CFR 1.5) 

D4 



INTERNATIONAL APPLICATION NO. 
PCT/EPOO/06878 



ATTORNEY'S DOCKET 

NUMBER 

01975.0032 



21. ^ The following fees are submitted: 

BASIC NATIONAL FEE (37 CFR 1.492 (a) (1) - (5)): 

Neither international preliminary examination fee (37 CFR 1 .482) 

nor international search fee (37 CFR 1 .445(a)(2)) paid to USPTO 

and International Search Report not prepared by the EPO or JPO $1040.00 

International preliminary examination fee (37 CFR 1.482) not paid to 

USPTO but International Search Report prepared by the EPO or JPO $890.00 

International preliminary examination fee (37 CFR 1.482) not paid to 

USPTO but International Search fee (37 CFR 1 .445(a)(2)) paid to USPTO $740.00 

International preliminary examination fee (37 CFR 1.482) paid to USPTO 

but all claims did not satisfy provisions of PCT Article 33(l)-(4) $710.00 

International preliminary examination fee (37 CFR 1.482) paid to 

USPTOand all claims satisfied provisions of PCT Article 33 (l)-(4) $100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 



CALCULATIONS PTO USE ONLY 



$890.00 



Surcharge of $130,00 for furnishing the oath or declaration later than 
months from the earliest claimed priority date (37 CFR 1.492 (e)). 



□ 20 □ 30 



CLAIMS 



NUMBER FILED 



NUMBER EXTRA 



RATE 



Total Claims 



29 



-20 = 



X $18.00 



$162.00 



Independent Claims 



-3 - 



x $84.00 



$84.00 



MULTIPLE DEPENDENT CLAIM(S) (if applicable) 



+$280.00 



$280.00 



TOTAL OF THE ABOVE CALCULATIONS = 



$1416.00 



□ Apphcant claims small entity status. See 37 CFR 1.27. The fees indicated above are reduced by Vi. 



SUBTOTAL = 



$1416.00 



Processing fee of $130.00 for fumishing the English translation later than □ 20 0 30 
months from the earliest priority date (37 CFR 1.492(f)), 



TOTAL NATIONAL FEE = 



1416.00 



Fee for recording the enclosed assignment (37 CFR 1.21 (h)). The assignment must be accompanied by 
an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property. + 



$40.00 



TOTAL FEES ENCLOSED = 



$1456.00 



Amount to be 
refunded: 



□ 



charged: 



A check in the amount of S 1456.00 



Please charge my Deposit Account No. . 



. to cover the above fees is enclosed. 
in the amount of $ 



. to cover the above fees. 



d. □ 



A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to 
Deposit Account No. 06-0916. A duplicate copy of this sheet is enclosed. 

Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card 
information should not be included on this form. Provide credit card information and authorization on PTO-2038. 



NOTE: Where an appropriate time limit under 37 CFR 1,494 or 1 .495 has not been met, a petition to revive (37 CFR 1 . 137 (a) or (b)) 
must be filed and granted to restore the application to pending status. 

SEND ALL CORRESPONDENCE TO: 

Finnegan, Henderson, Farabow, Garrett & Dunner, L.L.P. 
1300 1 Street, N.W. 
Washington, D.C. 20005-3315 

DATED: January 1 1, 2002 




SIGNATURE 

Ernest F. Chapman 725,961 



NAME/REGISTRATION NO. 



FINN EC AN 
HENDERSON 
FAR A BOW 
GARRETT& 
DUNNER LLP 

1300 I Street NW 

Washington, DC 20005 
202.408.4000 
Fax 202.408.4400 
www.finnegan.com 
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PATENT 

Attorney Docket No. 01975.0032 
CUSTOMER NUMBER 22,852 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Group Art Unit: Not assigned 
Examiner: Not assigned 



National Phase Application of 
International Application No. 
PCT/EPOO/06878 

In re Application of: 

Inventors: Willy DELEERSNIJDER et al. 

Serial No.: Not Yet Assigned 

Filed: January 1 1 , 2002 

For: HUMAN G-PROTEIN COUPLED 
RECEPTOR 

BOX POT 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

PRELIMINARY AMENDMENT 

Prior to examination, please amend the above-identified application as follows: 

IN THE SPECIFICATION: 



Please amend the specification as follows: 

Page 1 , after the title, insert the folowing new paragraph as follows: 

-CROSS REFERENCE TO RELATED APPLICATIONS 

This application is a national phase application based on PCT/EPOO/06878, filed July 17, 
2000, and claims priority of European Patent Application No. 99202326.7, filed July 15, 1999, 
and Netherlands Patent Application No. 1012611, filed July 15, 1999. 



PATENT 

Attorney Docket No. 01975,0032 
CUSTOMER NUMBER 22,852 

IN THE CLAIMS: 

Please amend claims 5 and 10 as follows: 

5. (Amended) The polynucleotide of any one of claims 1-4 which is DNA or RNA. 
10. (Amended) IGS1 receptor membrane preparation derived from a cell according to 
any one of claims 7-9. 

REMARKS 

The presentation of a clean set of claims is pennitted under new rule 37 C.F.R. §1 .121 
(c)(3), effective November 7, 2000. An amended form of claims 5 and 10 is attached for the 
Examiner's convenience pursuant to new rule 37 C.F.R. §1.21(c)(1)(li), to eliminate improper 
multiple claim dependency. No new matter has been introduced by these amendments. 

The examiner is respectfully requested to consider the above preliminary amendment 
prior to examination of the application. 

If there are any fees due in connection with the filing of this Amendment, please charge 
the fees to Deposit Account No. 06-0916. If a fee is required for an extension of time under 37 
C.F.R. § 1.136 not accounted for above, such an extension is requested and the fee should also 
be charged to our deposit account. 

Respectfully submitted, 

FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, LLP. 

Dated: January 1 1 , 2002 By:_4 

Reg. No. 25,961 

EFC/FPD/dvz 




Fl N N EC AN 
HENDERSON 
F A R A B O W 
GAftkETT& 
DUNNER LLP 

1 3001 Street, NW 
Washington, DC 20005 
202.408.4000 
Fax 202.408.4400 
www.finneganxom 



PATENT 

Attorney Docket No. 01975.0032 
CUSTOMER NUMBER 22,852 

APPENDIX: VERSION WITH MARKINGS TO SHOW CHANGES MADE 
CLAIM AMENDMENTS 

Applicants submit tine following claims with strikeouts and underlining for the Examiner's 
convenience as required by new rule 37 C.F.R. 1.121 (c)(1)(ii). This paper Is not Intended to be 
entered. 



5. (Amended) The polynucleotide of [claim] any one of claims 1-4 which is DMA or 



RNA. 



10. (Amended) IGS1 receptor membrane preparation derived from a cell according to 
[claim] any one of claims 7-9. 
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FINNEGAN 
HENDERSON 
, FAR A BO W 
GAR RETT& 
DUNNER LLP 

• 1300 I Street, NW 
Washington, DC 20005 
202.408.4000 
Fax 202.408.4400 
www.finnegan.com 



Attorney Docket No. 01975.0032 
Customer Number 22,852 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Group Art Unit: Not Assigned 
Examiner: Not Assigned 



In re U.S. National Phase Application of: 
PCT/EPOO/06878 
Willy DELEERSNIJDER et al. 

Serial No.: 10/030,549 

Filed: January 1 1 , 2002 

For: HUMAN G-PROTEIN COUPLED 
RECEPTOR 

Box PCT 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

STATEMENT UNDER 37 C.F.R. S 1.821 

The information recorded in computer readable form (attached diskette) is 
identical to the written sequence listing. 

Respectfully submitted, 

FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 



Dated: April 26, 2002 




Ernest F. Chapman 
Reg. No. 25,961 



EFC/FPD/sem 
Enclosures 
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SEQUENCE LISTING 
<110> SOLVAY PHARMACEUTICALS B.V. 
<120> Novel human G-protein coupled receptor 

<130> SPW99.04 

<140> 
<141> 

<160> 18 

<170> Patentin Ver. 2.1 

<210> 1 

<211> 1659 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (36) . . (1559) 

<400> 1 

gcctgcaacc tgtcycacgc cctctggctg ttgcc atg acg tec acc tgc acc 53 

Met Thr Ser Thr Cys Thr 
1 5 

aac ago acg cgc gag agt aac age age eac acg tgc atg ccc etc tec 101 
Asn Ser Thr Arg Glu Ser Asn Ser Ser His Thr Cys Met Pro Leu Ser 
10 15 20 

aaa atg ccc ate age ctg gee cac ggc ate ate cgc tea acc gtg ctg 149 
Lys Met Pro lie Ser Leu Ala His Gly lie He Arg Ser Thr Val Leu 
25 30 35 

gtt ate tte etc gee gee tet tte gte ggc aac ata gtg ctg gcg eta 197 
Val He Phe Leu Ala Ala Ser Phe Val Gly Asn He Val Leu Ala Leu 
40 45 50 

gtg ttg cag cgc aag ccg cag ctg ctg cag gtg ace aac cgt ttt ate 24 5 
Val Leu Gin Arg Lys Pro Gin Leu Leu Gin Val Thr Asn Arg Phe He 
55 60 65 70 

ttt aac etc etc gtc ace gac ctg ctg cag att teg etc gtg gee ccc 293 
Phe Asn Leu Leu Val Thr Asp Leu Leu Gin He Ser Leu Val Ala Pro 
75 80 85 

tgg gtg gtg gcc acc tct gtg cct etc tte tgg ccc etc aac age cac 341 
Trp Val Val Ala Thr Ser Val Pro Leu Phe Trp Pro Leu Asn Ser His 
90 95 100 



tte tgc acg gee ctg gtt age etc acc cac ctg tte gcc tte gcc age 
Phe Cys Thr Ala Leu Val Ser Leu Thr His Leu Phe Ala Phe Ala Ser 
105 110 115 



389 



gtc aac acc att gtc ttg gtg tea gtg gat cgc tac ttg tec ate ate 
Val Asn Thr He Val Leu Val Ser Val Asp Arg Tyr Leu Ser He He 
120 125 130 

cac ect etc tec tae eeg tec aag atg acc cag cgc cgc ggt tac ctg 
His Pro Leu Ser Tyr Pro Ser Lys Met Thr Gin Arg Arg Gly Tyr Leu 
135 140 145 150 

etc etc tat ggc acc tgg att gtg gee ate ctg cag age act ect cea 
Leu Leu Tyr Gly Thr Trp He Val Ala He Leu Gin Ser Thr Pro Pro 
155 160 165 

etc tac ggc tgg ggc cag get gee ttt gat gag cgc aat get etc tgc 
Leu Tyr Gly Trp Gly Gin Ala Ala Phe Asp Glu Arg Asn Ala Leu Cys 
170 175 180 

tec atg ate tgg ggg gcc age cce age tae act att etc age gtg gtg 
Ser Met He Trp Gly Ala Ser Pro Ser Tyr Thr He Leu Ser Val Val 
185 190 195 

tec ttc ate gtc att cea ctg att gtc atg att gcc tgc tac tec gtg 
Ser Phe He Val He Pro Leu He Val Met He Ala Cys Tyr Ser Val 
200 205 210 

gtg ttc tgt gea gcc egg agg cag cat get ctg ctg tae aat gtc aag 
Val Phe Cys Ala Ala Arg Arg Gin His Ala Leu Leu Tyr Asn Val Lys 
215 220 225 230 

aga cac age ttg gaa gtg ega gtc aag gae tgt gtg gag aat gag gat 
Arg His Ser Leu Glu Val Arg Val Lys Asp Cys Val Glu Asn Glu Asp 
235 240 245 

gaa gag gga gca gag aag aag gag gag ttc cag gat gag agt gag ttt 
Glu Glu Gly Ala Glu Lys Lys Glu Glu Phe Gin Asp Glu Ser Glu Phe 
250 255 260 

cgc cgc cag cat gaa ggt gag gtc aag gcc aag gag ggc aga atg gaa 
Arg Arg Gin His Glu Gly Glu Val Lys Ala Lys Glu Gly Arg Met Glu 
265 270 275 

gcc aag gae ggc age ctg aag gcc aag gaa gga age aeg ggg acc agt 
Ala Lys Asp Gly Ser Leu Lys Ala Lys Glu Gly Ser Thr Gly Thr Ser 
280 285 290 

gag agt agt gta gag gcc agg ggc age gag gag gtc aga gag age age 
Glu Ser Ser Val Glu Ala Arg Gly Ser Glu Glu Val Arg Glu Ser Ser 
295 300 305 310 

aeg gtg gcc age gae ggc age atg gag ggt aag gaa ggc age acc aaa 
Thr Val Ala Ser Asp Gly Ser Met Glu Gly Lys Glu Gly Ser Thr Lys 
315 320 325 

gtt gag gag aac age atg aag gca gae aag ggt cgc aca gag gtc aac 
Val Glu Glu Asn Ser Met Lys Ala Asp Lys Gly Arg Thr Glu Val Asn 
330 335 340 



cag tgc age att gae ttg ggt gaa gat ggc atg gag ttt ggt gaa gae 





Gin 


Cy 3 


Ser 
345 


lie 


Asp 


Leu 


Gly 


Glu 
350 


Asp 


Gly 


Met 


Glu 


Phe 
355 


Glv 


Glu Asp 






gac 
Asp 


ate 
lie 
360 


aat 
Asn 


tte 
Phe 


agt 
Ser 


gag gat 
Glu Asp 
365 


gac 
Asp 


gtc 
Val 


gag 
Glu 


gea 
Ala 


gtg 
Val 
370 


aac 
Asn 


ate 
He 


ccg 
Pro 


gag 
Glu 


1157 




age 
Ser 
375 


etc 
Leu 


cea 
Pro 


ece 
Pro 


agt 
Ser 


cgt cgt 
Arg Arg 
380 


aae 
Asn 


age 
Ser 


aac 
Asn 


age 
Ser 
385 


aac 
Asn 


cct 
Pro 


cct 
Pro 


ctg 
Leu 


cce 
Pro 
390 


1205 




agg 
Arg 


tgc 
Cys 


tae 
Tvr 

± yx 


eag 
Gin 


tgc 
Cys 
395 


aaa 
Lys 


get 
Ala 


get 
Ala 


aaa 
Lys 


gtg 
Val 
400 


ate 
He 


tte 
Phe 


ate 
He 


ate 
He 


att 
He 
405 


tte 
Phe 


1253 




tec 


tat 


gtg 

V a X 


eta 
Leu 
410 


tee 
Ser 


ctg 
Leu 


ggg 

Gly 


cce 
Pro 


tae 

Tvr 

±yx 

415 


tgc 
Cys 


ttt 
Phe 


tta 
Leu 


gea 
Ala 


gtc 
Val 
420 


ctg 
Leu 


gee 
Ala 


1301 




gtg 


tgg 
irp 


gtg 

V dx 

425 


gat 


gtc 

V CLX 


gaa 
Glu 


ace 
Thr 


eag 
Gin 
430 


gta 
Val 


cce 
Pro 


cag 
Gin 


tgg 

X xp 


gtg 
Val 
435 


ate 
He 


ace 
Thr 


ata 
He 


1349 




ate 

X J_ t; 


ate 

X X 

440 


tgg 

irp 


ett 


tte 


tte 
Phe 


ctg 
Leu 
445 


eag 
Gin 


tgc 
Cys 


tgc 
Cys 


ate 
He 


cac 
His 
450 


cce 
Pro 


tat 
Tvr 


gtc 
Val 


tat 
Tyr 


1397 




ggc 

yjXy 

455 


tae 
iyr 


atg 


eac 

nxo 


aag 

T.\7Q 

xiy o 


ace 
Thr 
460 


att 
He 


aag 

T.\7C! 
J-iy S) 


aag 
Lys 


gaa 
Glu 


ate 
He 
465 


eag 
Gin 


gac 
Asp 


atg 
Met 


ctg 
Leu 


aag 
Lys 
470 


1445 




aag 

Lys 


tte 
Phe 


tte 
Phe 


tgc 
Cys 


aag 

Lys 
475 


gaa 
Glu 


aag 
Lys 


cce 
Pro 


ceg 
Pro 


aaa 
Lys 
480 


gaa 
Glu 


gat 
Asp 


age 
Ser 


cac 
His 


cea 
Pro 
485 


gac 
Asp 


14 93 


s 

f 9=7! 


ctg 
Leu 


cce 
Pro 


gga 
Gly 


aca 
Thr 


gag 
Glu 


ggt ggg 
Gly Gly 


act 
Thr 


gaa 
Glu 


ggc 
Gly 


aag 
Lys 


att 
He 


gtc 
Val 


cct 
Pro 


tec 
Ser 


tae 
Tyr 


1541 



^ 490 495 500 



gat tct get act ttt cct tgaagttagt tetaaggeaa acettgaaaa 158 9 

Asp Ser Ala Thr Phe Pro 
505 

teagtectte agceacaget atttagaget ttaaaactae caggttcaat cactggttat 164 9 
getttctgtg 1659 



<210> 2 
<211> 508 
<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Thr Ser Thr Cys Thr Asn Ser Thr Arg Glu Ser Asn Ser Ser His 
15 10 15 



Thr Cys Met Pro Leu Ser Lys Met Pro lie Ser Leu Ala His Gly lie 
20 25 30 



lie Arg Ser Thr Val Leu Val lie Phe Leu Ala Ala Ser Phe Val Gly 
35 40 45 

Asn lie Val Leu Ala Leu Val Leu Gin Arg Lys Pro Gin Leu Leu Gin 
50 55 60 

Val Thr Asn Arg Phe lie Phe Asn Leu Leu Val Thr Asp Leu Leu Gin 
65 70 75 80 

lie Ser Leu Val Ala Pro Trp Val Val Ala Thr Ser Val Pro Leu Phe 
85 90 95 

Trp Pro Leu Asn Ser His Phe Cys Thr Ala Leu Val Ser Leu Thr His 
100 105 110 

Leu Phe Ala Phe Ala Ser Val Asn Thr He Val Leu Val Ser Val Asp 
115 120 125 

Arg Tyr Leu Ser He lie His Pro Leu Ser Tyr Pro Ser Lys Met Thr 
130 135 140 

Gin Arg Arg Gly Tyr Leu Leu Leu Tyr Gly Thr Trp He Val Ala He 
145 150 155 160 

Leu Gin Ser Thr Pro Pro Leu Tyr Gly Trp Gly Gin Ala Ala Phe Asp 
165 170 175 

Glu Arg Asn Ala Leu Cys Ser Met He Trp Gly Ala Ser Pro Ser Tyr 
180 185 190 

Thr He Leu Ser Val Val Ser Phe He Val He Pro Leu He Val Met 
195 200 205 

He Ala Cys Tyr Ser Val Val Phe Cys Ala Ala Arg Arg Gin His Ala 
210 215 220 

Leu Leu Tyr Asn Val Lys Arg His Ser Leu Glu Val Arg Val Lys Asp 
225 230 235 240 

Cys Val Glu Asn Glu Asp Glu Glu Gly Ala Glu Lys Lys Glu Glu Phe 
245 250 255 

Gin Asp Glu Ser Glu Phe Arg Arg Gin His Glu Gly Glu Val Lys Ala 
260 265 270 

Lys Glu Gly Arg Met Glu Ala Lys Asp Gly Ser Leu Lys Ala Lys Glu 

275 280 285 



Gly Ser Thr Gly Thr Ser Glu Ser Ser Val Glu Ala Arg Gly Ser Glu 
290 295 300 



Glu Val Arg Glu Ser Ser Thr Val Ala Ser Asp Gly Ser Met Glu Gly 
305 310 315 320 



Lys Glu Gly Ser Thr Lys Val Glu Glu Asn Ser Met Lys Ala Asp Lys 
325 330 335 



Gly Arg Thr Glu Val Asn Gin Cys Ser lie Asp Leu Gly Glu Asp Gly 
340 345 350 

Met Glu Phe Gly Glu Asp Asp lie Asn Phe Ser Glu Asp Asp Val Glu 
355 360 365 

Ala Val Asn lie Pro Glu Ser Leu Pro Pro Ser Arg Arg Asn Ser Asn 
370 375 380 

Ser Asn Pro Pro Leu Pro Arg Cys Tyr Gin Cys Lys Ala Ala Lys Val 
385 390 395 400 

lie Phe lie lie lie Phe Ser Tyr Val Leu Ser Leu Gly Pro Tyr Cys 
405 410 415 

Phe Leu Ala Val Leu Ala Val Trp Val Asp Val Glu Thr Gin Val Pro 
420 425 430 

Gin Trp Val lie Thr lie lie lie Trp Leu Phe Phe Leu Gin Cys Cys 
435 440 445 

lie His Pro Tyr Val Tyr Gly Tyr Met His Lys Thr lie Lys Lys Glu 

450 455 460 

lie Gin Asp Met Leu Lys Lys Phe Phe Cys Lys Glu Lys Pro Pro Lys 
465 470 475 480 

Glu Asp Ser His Pro Asp Leu Pro Gly Thr Glu Gly Gly Thr Glu Gly 
485 490 495 



Lys lie Val Pro Ser Tyr Asp Ser Ala Thr Phe Pro 
500 505 



<210> 3 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<220> 

<221> variation 

<222> (19) 

<223> Degenerated primers 
<220> 

<221> variation 
<222> (22) 

<223> Degenerated primers 



<220> 



<221> variation 
<222> (25) 

<223> Degenerated primers 
<400> 3 

catcttcgtc gtcggcacng ynggnaa 



<210> 4 
<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<220> 

<221> variation 
<222> (21) 

<223> Degenerated primers 

<400> 4 

gggtggcaga tggccarrya nckytc 



<210> 5 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : Primer 

<220> 

<221> misc_feature 
<222> (27) 

<223> Modified base : 3 ' -deoxyadenosine 

<400> 5 

acggtgggca acacggtgac ggcgtta 



<210> 6 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 6 

ccatcctaat acgactcact atagggc 



<210> 7 
<211> 23 
<212> DNA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 7 

actcactata gggctcgagc ggc 

<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 8 

tttatcttta acctcctcgt caccgacc 



<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : Primer 

<400> 9 

tagtgttgca gcgcaagccg 

<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 

<400> 10 

ggcagcgttc cactgacacc aagacaatgg 



<210> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 11 

cagcgttcca ctgacaccaa gacaatgg 



<210> 12 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 12 

aaggcgaaca ggtgggtgag gctaacc 



<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : Primer 
<400> 13 

tggcgaaggc gaacaggtgg 

<210> 14 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : Primer 
<400> 14 

gcgaaggcga acaggtgggt gagg 



<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : Primer 
<400> 15 

ctagtgttgc agcgcaagcc gcag 



<210> 16 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : Primer 



<400> 16 



cacagaaagc ataaccagtg attgaacc 



<210> 17 
<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 17 

gctttaggtt cctggaatcc catttgg 



<210> 18 

<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 18 

ttgtcaccag cataggcact gagtg 
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ENTERED 



f^-28 



3 <110> APPLICANT: SOLVAY PHARMACEUTICALS B.V. 

5 <120> TITLE OF INVENTION: Novel human G-protein coupled receptor 
V.7 <130> FILE REFERENCE: SPW99.04 
C--> 9 <140> CURRENT APPLICATION NUMBER: US/10/030,549 
C--> 10 <141> CURRENT FILING DATE: 2002-04-26 

12 <160> NUMBER OF SEQ ID NOS : 18 

14 <170> SOFTWARE: Patentin Ver. 2.1 
^.16 <210> SEQ ID NO: 1 
^3-7 <211> LENGTH: 1659 
yi.8 <212> TYPE: DNA 
IJ^g <213> ORGANISM: Homo sapiens 
y^l <220> FEATURE: 
1^52 <221> NAME/KEY: CDS 
yi23 <222> LOCATION: (36).. (1559) 
JE25 <400> SEQUENCE: 1 

il26 gcctgcaacc tgtcycacgc cctctggctg ttgcc atg acg tec acc tgc acc 53 
""27 Met Thr Ser Thr Cys Thr 

1 5 

!^30 aac age acg cgc gag agt aac age age cac aeg tge atg ecc etc tee 101 
^'31 Asn Ser Thr Arg Glu Ser Asn Ser Ser His Thr Cys Met Pro Leu Ser 

10 15 20 

P34 aaa atg ecc ate age ctg gee cae gge ate ate ege tea ace gtg ctg 149 
1335 Lys Met Pro He Ser Leu Ala His Gly He He Arg Ser Thr Val Leu 
W36 25 30 35 

38 gtt ate tte etc gee gee tet ttc gtc ggc aac ata gtg ctg gcg eta 197 

39 Val He Phe Leu Ala Ala Ser Phe Val Gly Asn He Val Leu Ala Leu 

40 40 45 50 

42 gtg ttg eag cgc aag ccg cag ctg ctg cag gtg acc aac cgt ttt ate 245 

43 Val Leu Gin Arg Lys Pro Gin Leu Leu Gin Val Thr Asn Arg Phe He 

44 55 60 65 70 

46 ttt aac etc etc gtc ace gae ctg ctg eag att teg etc gtg gee ecc 

47 Phe Asn Leu Leu Val Thr Asp Leu Leu Gin He Ser Leu Val Ala Pro 

48 75 80 85 

50 tgg gtg gtg gee acc tet gtg cct etc ttc tgg ecc etc aac age cac 341 

51 Trp Val Val Ala Thr Ser Val Pro Leu Phe Trp Pro Leu Asn Ser His 

52 90 95 100 

54 ttc tgc acg gee ctg gtt age etc acc cac ctg ttc gee ttc gee age 

55 Phe Cys Thr Ala Leu Val Ser Leu Thr His Leu Phe Ala Phe Ala Ser 

56 105 110 115 

58 gtc aac acc att gtc ttg gtg tea gtg gat cgc tac ttg tec ate ate 

59 Val Asn Thr He Val Leu Val Ser Val Asp Arg Tyr Leu Ser He He 

60 120 125 130 

62 cac cct etc tec tac ccg tec aag atg acc cag cgc cgc ggt tac ctg 485 



293 



389 



437 
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63 His Pro Leu Ser Tyr Pro Ser Lys Met Thr Gin Arg Arg Gly Tyr Leu 

64 135 140 145 150 

66 etc etc tat ggc ace tgg att gtg gee ate ctg cag age act cct oca 533 

67 Leu Leu Tyr Gly Thr Trp He Val Ala He Leu Gin Ser Thr Pro Pro 

68 155 160 165 

70 etc tac ggc tgg ggc cag get gee ttt gat gag cgc aat get etc tgc 581 

71 Leu Tyr Gly Trp Gly Gin Ala Ala Phe Asp Glu Arg Asn Ala Leu Cys 

72 170 175 180 

74 tec atg ate tgg ggg gee age ecc age tac act att etc age gtg gtg 629 

75 Ser Met He Trp Gly Ala Ser Pro Ser Tyr Thr He Leu Ser Val Val 

76 185 190 195 

78 tee tte ate gte att cea ctg att gtc atg att gee tgc tac tee gtg 677 

79 Ser Phe He Val He Pro Leu He Val Met He Ala Cys Tyr Ser Val 

80 200 205 210 

82 gtg ttc tgt gca gee egg agg cag cat get ctg ctg tac aat gtc aag 725 
.83 Val Phe Cys Ala Ala Arg Arg Gin His Ala Leu Leu Tyr Asn Val Lys 

84 215 220 225 230 

fe|6 aga cae age ttg gaa gtg ega gtc aag gae tgt gtg gag aat gag gat 773 
C%7 Arg His Ser Leu Glu Val Arg Val Lys Asp Cys Val Glu Asn Glu Asp 
Cfes 235 240 245 

bko gaa gag gga gca gag aag aag gag gag tte cag gat gag agt gag ttt 821 
Cj91 Glu Glu Gly Ala Glu Lys Lys Glu Glu Phe Gin Asp Glu Ser Glu Phe 
ifp2 250 255 260 

^94 cgc cgc cag cat gaa ggt gag gte aag gee aag gag ggc aga atg gaa 
•£95 Arg Arg Gin His Glu Gly Glu Val Lys Ala Lys Glu Gly Arg Met Glu 
^96 265 270 275 

L98 gee aag gae ggc age ctg aag gee aag gaa gga age acg ggg acc agt 917 
^^99 Ala Lys Asp Gly Ser Leu Lys Ala Lys Glu Gly Ser Thr Gly Thr Ser 
H'lOO 280 285 290 

^"^102 gag agt agt gta gag gee a 
Ml03 Glu Ser Ser Val Glu Ala A 
Ol04 295 300 
r|Jil06 acg gtg gee age gae ggc a 

107 Thr Val Ala Ser Asp Gly S 

108 315 

110 gtt gag gag aac age atg a 

111 val Glu Glu Asn Ser Met L 

112 330 



116 345 



869 



120 360 365 

122 age etc cca ecc agt cgt cgt 

123 Ser Leu Pro Pro Ser Arg Arg 

124 375 380 

126 agg tgc tac cag tgc aaa get 



ggc 


age 


gag 


gag 


gtc 


aga 


gag 


age 


age 


965 


Gly 


Ser 


Glu 


Glu 


Val 


Arg 


Glu 


Ser 


Ser 








305 










310 




atg 


gag 


ggt 


aag 


gaa 


ggc 


age 


ace 


aaa 


1013 


Met 


Glu 


Gly 
320 


Lys 


Glu 


Gly 


Ser 


Thr 
325 


Lys 




gca 


gae 


aag 


ggt 


cgc 


aca 


gag 


gte 


aac 


1061 


Ala 


Asp 


Lys 


Gly Arg 


Thr 


Glu 


Val 


Asn 






335 










340 








gaa 


gat 


ggc 


atg 


gag 


ttt 


ggt 


gaa 


gae 


1109 


Glu 


Asp 


Gly 


Met 


Glu 


Phe 


Gly 


Glu 


Asp 




350 










355 










gae 


gtc 


gag 


gca 


gtg 


aac 


ate 


ccg 


gag 


1157 


Asp 


Val 


Glu 


Ala 


Val 


Asn 


He 


Pro 


Glu 










370 












aac 


age 


aac 


age 


aac 


cct 


cct 


ctg 


ecc 


1205 


Asn 


Ser 


Asn 


Ser 

385 


Asn 


Pro 


Pro 


Leu 


Pro 
390 




get 


aaa 


gtg 


ate 


ttc 


ate 


ate 


att 


ttc 


1253 


Ala 


Lys 


Val 


He 


Phe 


He 


He 


He 


Phe 
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128 






395 










400 








405 






130 


tec 


tat gtg eta 


tee 


ctg 


ggg 


ecc 


tac 


tgc 


ttt 


tta gea 


gte 


ctg 


gee 


1301 


131 


Ser 


Tyr Val Leu 


Ser 


Leu 


Gly 


Pro 


Tyr 


Cys 


Phe 


Leu Ala 


Val 


Leu 


Ala 




132 




410 










415 








420 








134 


gtg 


tgg gtg gat 


gte 


gaa 


ace 


eag 


gta 


ecc 


eag 


tgg gtg 


ate 


acc 


ata 


1349 


135 


Val 


Trp Val Asp 


Val 


Glu 


Thr 


Gin 


Val 


Pro 


Gin 


Trp Val 


He 


Thr 


He 




136 




425 








430 








435 










138 


ate 


ate tgg ett 


ttc 


ttc 


ctg 


eag 


tgc 


tgc 


ate 


cac ecc 


tat 


gte tat 


1397 


139 


lie 


lie Trp Leu 


Phe 


Phe 


Leu 


Gin 


Cys 


Cys 


He 


His Pro 


Tyr 


Val 


Tyr 




140 




440 






445 










450 








1445 


142 


ggc 


tac atg cac 


aag 


acc 


att 


aag 


aag 


gaa 


ate 


cag gac 


atg 


ctg 


aag 


143 


Gly 


Tyr Met His 


Lys 


Thr 


He 


Lys 


Lys 


Glu 


He 


Gin Asp 


Met 


Leu Lys 




144 


455 




460 










465 








470 


1493 


146 


aag 


ttc ttc tgc 


aag 


gaa 


aag 


cee 


ccg 


aaa 


gaa 


gat age 


cac 


cea 


gac 


147 


Lys 


Phe Phe Cys 


Lys 


Glu 


Lys 


Pro 


Pro 


Lys 


Glu 


Asp Ser 


His 


Pro 


Asp 




148 




475 










480 








485 






150 


ctg 


ecc gga aca 


gag 


ggt 


ggg 


act 


gaa 


ggc 


aag 


att gte 


cct 


tec 


tac 


1541 


'^51 


Leu 


Pro Gly Thr 


Glu 


Gly 


Gly 


Thr 


Glu 


Gly 


Lys 


He Val 


Pro 


Ser 


Tyr 




^^52 
^^54 




490 










495 








500 








gat 


tct get act 


ttt 


cet 


tgaagttagt tetaaggcaa accttgaaaa 




1589 


yA55 


Asp 


Ser Ala Thr 


Phe 


Pro 























[3.56 505 

IM.5Q teagtcctte agecacagct atttagagct ttaaaactac caggttcaat cactggttat 1649 
Jl60 gctttetgtg ^^^^ 
Sa63 <210> SEQ ID NO: 2 
"'"164 <211> LENGTH: 508 
Ll65 <212> TYPE: PRT 
r:166 <213> ORGANISM: Homo sapiens 
^168 <400> SEQUENCE: 2 



=-••169 


Met 


Thr 


Ser 


Thr 


Cys 


Thr 


Asn 


Ser 


Thr 


Arg 


Glu 


Ser 


Asn 


Ser 


Ser 


His 


1*170 


1 








5 










10 










15 




01172 


Thr 


Cys 


Met 


Pro 


Leu 


Ser 


Lys 


Met 


Pro 


He 


Ser 


Leu 


Ala 


His 


Gly 


He 


nil? 3 






20 










25 










30 






r. w 

175 


He 


Arg 


Ser 


Thr 


Val 


Leu 


Val 


He 


Phe 


Leu 


Ala 


Ala 


Ser 


Phe 


Val 


Gly 


176 




35 










40 










45 








178 


Asn 


He 


Val 


Leu 


Ala 


Leu 


Val 


Leu 


Gin 


Arg 


Lys 


Pro 


Gin 


Leu 


Leu 


Gin 


179 




50 










55 










60 










181 


Val 


Thr 


Asn 


Arg 


Phe 


He 


Phe 


Asn 


Leu 


Leu 


Val 


Thr 


Asp 


Leu 


Leu 


Gin 


182 


65 








70 










75 










80 


184 


He 


Ser 


Leu 


Val 


Ala 


Pro 


Trp 


Val 


Val 


Ala 


Thr 


Ser 


Val 


Pro 


Leu 


Phe 


185 










85 










90 










95 




187 


Trp 


Pro 


Leu 


Asn 


Ser 


His 


Phe 


Cys 


Thr 


Ala 


Leu 


Val 


Ser 


Leu 


Thr 


His 


188 






100 










105 










110 






190 


Leu 


Phe 


Ala 


Phe 


Ala 


Ser 


Val 


Asn 


Thr 


He 


Val 


Leu 


Val 


Ser 


Val 


Asp 


191 






115 










120 










125 








193 


Arg 


Tyr 


Leu 


Ser 


He 


He 


His 


Pro 


Leu 


Ser 


Tyr 


Pro 


Ser 


Lys 


Met 


Thr 


194 




130 










135 










140 










196 


Gin 


Arg 


Arg 


Gly 


Tyr 


Leu 


Leu 


Leu 


Tyr 


Gly 


Thr 


Trp 


He 


Val 


Ala 


He 


197 


145 








150 










155 










160 
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199 Leu Gin Ser Thr Pro Pro Leu Tyr Gly Trp Gly Gin Ala Ala Phe Asp 

200 165 170 175 

202 Glu Arg Asn Ala Leu Cys Ser Met He Trp Gly Ala Ser Pro Ser Tyr 

203 180 185 190 

205 Thr He Leu Ser Val Val Ser Phe lie Val He Pro Leu He Val Met 

206 195 200 205 

208 He Ala Cys Tyr Ser Val Val Phe Cys Ala Ala Arg Arg Gin His Ala 

209 210 215 220 

211 Leu Leu Tyr Asn Val Lys Arg His Ser Leu Glu Val Arg Val Lys Asp 

212 225 230 235 240 

214 Cys Val Glu Asn Glu Asp Glu Glu Gly Ala Glu Lys Lys Glu Glu Phe 

215 245 250 255 

217 Gin Asp Glu Ser Glu Phe Arg Arg Gin His Glu Gly Glu Val Lys Ala 

218 260 265 270 

220 Lys Glu Gly Arg Met Glu Ala Lys Asp Gly Ser Leu Lys Ala Lys Glu 

221 275 280 285 

223 Gly Ser Thr Gly Thr Ser Glu Ser Ser Val Glu Ala Arg Gly Ser Glu 
11224 290 295 300 

S|26 Glu Val Arg Glu Ser Ser Thr Val Ala Ser Asp Gly Ser Met Glu Gly 
C;^27 305 310 315 320 

1.1229 Lys Glu Gly Ser Thr Lys Val Glu Glu Asn Ser Met Lys Ala Asp Lys 
1:330 325 330 335 

in232 Gly Arg Thr Glu Val Asn Gin Cys Ser He Asp Leu Gly Glu Asp Gly 
]y233 340 345 350 

'Si235 Met Glu Phe Gly Glu Asp Asp He Asn Phe Ser Glu Asp Asp Val Glu 
^^''b36 355 360 365 

1^238 Ala Val Asn He Pro Glu Ser Leu Pro Pro Ser Arg Arg Asn Ser Asn 
Qli239 370 375 380 

^"'^241 Ser Asn Pro Pro Leu Pro Arg Cys Tyr Gin Cys Lys Ala Ala Lys Val 
l^hA2 385 390 395 400 

M:244 He Phe He He He Phe Ser Tyr Val Leu Ser Leu Gly Pro Tyr Cys 
H245 405 410 415 

^247 Phe Leu Ala Val Leu Ala Val Trp Val Asp Val Glu Thr Gin Val Pro 
'"248 420 425 430 

250 Gin Trp Val He Thr He He He Trp Leu Phe Phe Leu Gin Cys Cys 

251 435 440 445 

253 He His Pro Tyr Val Tyr Gly Tyr Met His Lys Thr He Lys Lys Glu 

254 450 455 460 

256 He Gin Asp Met Leu Lys Lys Phe Phe Cys Lys Glu Lys Pro Pro Lys 

257 465 470 475 480 

259 Glu Asp Ser His Pro Asp Leu Pro Gly Thr Glu Gly Gly Thr Glu Gly 

260 485 490 495 

262 Lys He Val Pro Ser Tyr Asp Ser Ala Thr Phe Pro 

263 500 505 

267 <210> SEQ ID NO: 3 

268 <211> LENGTH: 27 

269 <212> TYPE: DNA 

270 <213> ORGANISM: Artificial Sequence 
272 <220> FEATURE: 
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273 <223> OTHER INFORMATION: Description of Artificial Sequence : Primer 

275 <220> FEATURE: 

276 <221> NAME/KEY: variation 

277 <222> LOCATION: (19) 

278 <223> OTHER INFORMATION: Degenerated primers 

280 <220> FEATURE: 

281 <221> NAME/KEY: variation 

282 <222> LOCATION: (22) 

v283 <223> OTHER INFORMATION: Degenerated primers 
^^85 <220> FEATURE: 
236 <221> NAME/KEY: variation 

287 <222> LOCATION: (25) 

288 <223> OTHER INFORMATION: Degenerated primers 
290 <400> SEQUENCE: 3 

W--> 291 catcttcgtc gtcggcacng ynggnaa 27 

294 <210> SEQ ID NO: 4 
^ .295 <211> LENGTH: 26 
^;j296 <212> TYPE: DNA 

C|97 <213> ORGANISM: Artificial Sequence 

Q99 <220> FEATURE: 

OJOO <223> OTHER INFORMATION: Description of Artificial Sequence : Primer 

GB02 <220> FEATURE: 

ifi303 <221> NAME/KEY: variation 

JS04 <222> LOCATION: (21) 

S3 05 <223> OTHER INFORMATION: Degenerated primers 
'"307 <400> SEQUENCE: 4 
W--i=>j308 gggtggcaga tggccarrya nckytc 2( 
H^ll <210> SEQ ID NO: 5 
^"^312 <211> LENGTH: 27 
H313 <212> TYPE: DNA 

f^314 <213> ORGANISM: Artificial Sequence 
0316 <220> FEATURE: 

K317 <223> OTHER INFORMATION: Description of Artificial Sequence : Primer 
'"'319 <220> FEATURE: 

320 <221> NAME/KEY: misc_feature 

321 <222> LOCATION: (27) 

322 <223> OTHER INFORMATION: Modified base : 3 ' -deoxyadenosine 

324 <400> SEQUENCE: 5 

325 acggtgggca acacggtgac ggcgtta 2 

328 <210> SEQ ID NO: 6 

329 <211> LENGTH: 27 

330 <212> TYPE: DNA 

331 <213> ORGANISM: Artificial Sequence 

333 <220> FEATURE: 

334 <223> OTHER INFORMATION: Description of Artificial Sequence : Primer 

336 <400> SEQUENCE: 6 

337 ccatcctaat acgactcact atagggc 2 

340 <210> SEQ ID NO: 7 

341 <211> LENGTH: 23 
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Please Note; 

Use of n and/or Xaa have been detected in the Sequence Listing. Please review the 
Sequence Listing to ensure that a corresponding explanation is presented in the <220> 
to <223> fields of each sequence which presents at least one n or Xaa* 

Seq#:3; N Pes. 19,22,25 
Seq#:4; N Pos. 21 
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JC13R8C'dPCT/PT0 1 1 JAN 2002 

WO 01/09184 PCT/EPOO/06878 

1/9 

SEQUENCE LISTING 

<110> SOLVAY PHARMACEUTICALS B.V. 

5 <120> Novel human G -protein coupled receptor 

<130> SPW99.04 

<140> 
10 <141> 

<160> 18 

<170> Patentin Ver, 2.1 

15 

<210> 1 
<211> 1659 
<212> DNA 
<213> Homo sapiens 

-<220> 
<221> CDS 
M= <222> (36) , . (1559) 

p25 <400> 1 

.""j gcctgcaacc tgtcycacgc cctccggctg ttgcc atg acg tec acc tgc acc 53 

l!J Met Thr Ser Thr Cys Thr 

0= 1 5 

^^^0 aac age acg cgc gag agt aac age age cac acg tgc atg ccc etc tec 101 

Asn Ser Thr Arg Glu Ser Asn Ser Ser His Thr Cys Met Pro Leu Ser 
^ 10 15 20 

%d aaa atg ccc ate age ctg gcc cac ggc ate ate cgc tea acc gtg ctg 149 

yi:35 Lys Met Pro lie Ser Leu Ala His Gly lie lie Arg Ser Thr Val Leu 
25 30 35 

l:z:z. gtt ate ttc etc gcc gcc tec ttc gtc ggc aac ata gtg ctg gcg eta 197 

W Val lie Phe Leu Ala Ala Ser Phe Val Gly Asn lie Val Leu Ala Leu 

SJ40 40 45 50 

gtg ttg cag cgc aag ccg cag ctg ctg cag gtg acc aac cgt ttt ate 245 
Val Leu Gin Arg Lys Pro Gin Leu Leu Gin Val Thr Asn Arg Phe lie 
55 60 65 70 



20 



45 

ttt aac etc etc gtc acc gac ccg ctg cag att teg etc gtg gcc ccc 293 
Phe Asn Leu Leu Val Thr Asp Leu Leu Gin lie Ser Leu Val Ala Pro 
75 80 85 

50 tgg gtg gtg gcc acc tct gtg cct etc ttc tgg ccc etc aac age cac 341 
Trp Val Val Ala Thr Ser Val Pro Leu Phe Trp Pro Leu Asn Ser His 
90 95 100 



55 
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ttc tgc acg gcc ctg gtt age etc acc cac ctg ttc gcc ttc gcc age 3 89 
Phe Cys Tlir Ala Leu Val Ser Leu Thr His Leu Phe Ala Phe Ala Ser 
105 110 115 

5 gtc aac acc att gtc ttg gtg tea gtg gat cgc tac ttg tec ate ate 4 37 
Val As n Thr lie Val Leu Val Ser Val Asp Arg Tyr Leu Ser He He 
120 125 130 

cac cct etc tec tac ccg tec aag atg acc cag cgc cgc ggt tac ctg 485 
10 His Pro Leu Ser Tyr Pro Ser Lys Met Thr Gin Arg Arg Gly Tyr Leu 
135 140 145 150 

etc etc tat ggc acc tgg att gtg gcc ate ctg cag age act cct cca 533 
Leu Leu Tyr Gly Thr Trp He Val Ala He Leu Gin Ser Thr Pro Pro 
15 155 150 165 

etc tac ggc tgg ggc cag get gcc ttt gat gag cgc aat get etc tgc 581 
Leu Tyr Gly Trp Gly Gin Ala Ala Phe Asp Glu Arg Asn Ala Leu Cys 
170 175 180 



20 



tec atg ate tgg ggg gcc age ccc age tac act att etc age gtg gtg 629 
Ser Met He Trp Gly Ala Ser Pro Ser Tyr Thr He Leu Ser Val Val 
185 190 195 



25 tec ttc ate gtc att cca ctg att gtc atg att gcc tgc tac tee gtg 677 
Ser Phe He Val He Pro Leu He Val Met He Ala Cys Tyr Ser Val 
200 205 210 

gtg ttc tgt gea gcc egg agg cag eat get ctg ctg tac aat gtc aag 725 
30 Val Phe Cys Ala Ala Arg Arg Gin His Ala Leu Leu Tyr Asn Val Lys 
215 220 225 230 

aga cac age ttg gaa gtg cga gtc aag gac tgt gtg gag aat gag gat 773 
Arg His Ser Leu Glu Val Arg Val Lys Asp Cys Val Glu Asn Glu Asp 
35 235 240 245 

gaa gag gga gca gag aag aag gag gag ttc cag gat gag agt gag ttt 821 
Glu Glu Gly Ala Glu Lys Lys Glu Glu Phe Gin Asp Glu Ser Glu Phe 
250 255 260 

40 

. cgc cgc cag cat gaa ggt gag gtc aag gcc aag gag ggc aga atg gaa 8 69 
Arg Arg Gin His Glu Gly Glu Val Lys Ala Lys Glu Gly Arg Met Glu 
265 270 275 

45 gcc aag gac ggc age ctg aag gcc aag gaa gga age acg ggg acc agt 917 
Ala Lys Asp Gly Ser Leu Lys Ala Lys Glu Gly Ser Thr Gly Thr Ser 
280 285 290 

gag agt agt gta gag gcc agg ggc age gag gag gtc aga gag age age 965 
50 Glu Ser Ser Val Glu Ala Arg Gly Ser Glu Glu Val Arg Glu Ser Ser 
'295 300 305 310 

acg gtg gee age gac ggc age atg gag ggt aag gaa ggc age acc aaa 1013 
Thr Val Ala Ser Asp Gly Ser Met Glu Gly Lys Glu Gly Ser Thr Lys 
55 315 320 325 
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gtt gag gag aac age atg aag gca gac aag ggt cgc aca gag gtc aac 1061 
Val Glu Glu Asn Ser Met Lys Ala Asp Lys Gly Arg Thr Glu Val Asn 
330 335 340 

5 

cag tgc age att gac ttg ggt gaa gat ggc atg gag ttt ggt gaa gac 1109 
Gin Cys Ser lie Asp Leu Gly Glu Asp Gly Met Glu Phe Gly Glu Asp 
345 350 355 

10 gac ate aat ttc agt gag gat gac gtc gag gca gtg aac ate ccg gag 1157 
Asp lie Asn Phe Ser Glu Asp Asp Val Glu Ala Val Asn lie Pro Glu 
360 365 370 

age etc cca ccc agt cgt cgt aac age aac age aac ect cct ctg ccc 1205 
15 Ser Leu Pro Pro Ser Arg Arg Asn Ser Asn Ser Asn Pro Pro Leu Pro 
375 380 385 390 

agg tgc tac cag tgc aaa get get aaa gtg ate ttc ate ate att ttc 1253 
Arg Cys Tyr Gin Cys Lys Ala Ala Lys Val He Phe He He He Phe 
20 395 400 405 

tec tat gtg eta tec ctg ggg ccc tac tgc ttt tta gca gtc ctg gcc 1301 
Ser Tyr Val Leu Ser Leu Gly Pro Tyr Cys Phe Leu Ala Val Leu Ala 
C3 410 415 420 



gtg tgg gtg gat gtc gaa acc cag gta ccc cag tgg gtg arc acc ata 1349 
2 Val Trp Val Asp Val Glu Thr Gin Val Pro Gin Trp Val He Thr He 
425 430 435 

=J30 ate ate tgg ctt ttc ttc ctg cag tgc tgc ate cae ccc tac gtc tat 1397 
rii He He Trp Leu Phe Phe Leu Gin Cys Cys He His Pro Tyr Val Tyr 
440 445 450 

J-f ggc tac atg cae aag acc att aag aag gaa ate cag gac atg ctg aag 1445 
r^35 Gly Tyr Met His Lys Thr He Lys Lys Glu He Gin Asp Met Leu Lys 
455 460 465 470 

'fx^: aag ttc ttc tgc aag gaa aag ccc ccg aaa gaa gat age cac cca gac 1493 

if: Lys Phe Phe Cys Lys Glu Lys Pro Pro Lys Glu Asp Ser His Pro Asp 

^y^O 47S 480 485 

Ctg ccc gga aca gag ggt ggg act gaa ggc aag att gtc cct tec tac 1541 
Leu Pro Gly Thr Glu Gly Gly Thr Glu Gly Lys He Val Pro Ser Tyr 
490 495 500 

45 

gat tct get acr ttt cct rgaagttagt tctaaggcaa accttgaaaa 1589 
Asp ser Ala Thr Phe Pro 
505 

50 tcagtcettc agccacagct atttagagct ttaaaactac caggttcaat cactggttat 1649 
gctttctgtg 1659 

55 



SUBSTITUTE SHEET (RULE 26) 



wo 01/09184 



PCT/EPOO/06878 



4/9 



<210> 2 
<211> 508 
<212> PRT 

<213> Homo sapiens 

5 

<400> 2 

Met Thr Ser Thr Cys Thr Asn Ser Thr Arg Glu Ser Asn Ser Ser His 
15 10 15 

10 Thr Cys Met Pro Leu Ser Lys Met Pro lie Ser Leu Ala His Gly lie 
20 25 30 



15 



45 



He Arg Ser Thr Val Leu Val He Phe Leu Ala Ala Ser Phe Val Gly 
35 40 45 

Asn lie Val Leu Ala Leu Val Leu Gin Arg Lys Pro Gin Leu Leu Gin 
50 55 60 



Val Thr Asn Arg Phe He Phe Asn Leu Leu Val Thr Asp Leu Leu Gin 
' 20 65 70 75 80 

He Ser Leu Val Ala Pro Trp Val Val Ala Thr Ser Val Pro Leu Phe 
85 90 95 

ff^ 25 Trp Pro Leu Asn Ser His Phe Cys Thr Ala Leu Val Ser Leu Thr His 
ijjlj 100 105 110 

y Leu Phe Ala Phe Ala Ser Val Asn Thr He Val Leu Val Ser Val Asp 

in lis 12 0 125 



Arg Tyr Leu Ser He He His Pro Leu Ser Tyr Pro Ser Lys Met Thr 
130 135 140 



yj Gin Arg Arg Gly Tyr Leu Leu Leu Tyr Gly Thr Trp He Val Ala He 

35 145 150 ' 155 160 



Leu Gin Ser Thr Pro Pro Leu Tyr Gly Trp Gly Gin Ala Ala Phe Asp 
165 170 175 

fyi 40 Glu Arg Asn Ala Leu Cys Ser Met He Trp Gly Ala Ser Pro Ser Tyr 
180 185 190 



Thr He Leu Ser Val Val Ser Phe He Val He Pro Leu He Val Met 
195 200 205 

He Ala Cys Tyr Ser Val Val Phe Cys Ala Ala Arg Arg Gin His Ala 
210 215 220 



Leu Leu Tyr Asn Val Lys Arg His Ser Leu Glu Val Arg Val Lys Asp 
50 225 230 235 240 

Cys Val Glu Asn Glu Asp Glu Glu Gly Ala Glu Lys Lys Glu Glu Phe 
245 250 255 

55 
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Gin Asp Glu Ser Glu Phe Arg Arg Gin His Glu Gly Glu Val Lys Ala 
260 265 270 

Lys Glu Gly Arg Met Glu Ala Lys Asp Gly Ser Leu Lys Ala Lys Glu 
5 275 280 285 

Gly Ser Thr Gly Thr Ser Glu Ser Ser Val Glu Ala Arg Gly Ser Glu 
290 295 300 

10 Glu Val Arg Glu Ser Ser Thr Val Ala Ser Asp Gly Ser Met Glu Gly 
305 310 315 320 

Lys Glu Gly Ser Thr Lys Val Glu Glu Asn Ser Met Lys Ala Asp Lys 
325 330 335 

15 

Gly Arg Thr Glu Val Asn Gin Cys Ser lie Asp Leu Gly Glu Asp Gly 
340 345 350 

20 Met Glu Phe Gly Glu Asp Asp lie Asn Phe Ser Glu Asp Asp Val Glu 
355 360 365 

^1 Ala Val Asn lie Pro Glu Ser Leu Pro Pro Ser Arg Arg Asn Ser Asn 

^ 370 375 380 

R 25 

|y Ser Asn Pro Pro Leu Pro Arg Cys Tyr Gin Cys Lys Ala Ala Lys Val 

m 385 390 395 400 

-|| lie Phe lie lie lie Phe Ser Tyr Val Leu Ser Leu Gly Pro Tyr Cys 

4^= 30 405 410 415 

B Phe Leu Ala Val Leu Ala Val Trp Val Asp Val Glu Thr Gin Val Pro 

D 425 430 

r'^' 35 Gin Trp Val lie Thr lie lie lie Trp Leu Phe Phe Leu Gin Cys Cys 

H= 435 440 445 



40 



He His Pro Tyr Val Tyr Gly Tyr Met His Lys Thr He Lys Lys Glu 
450 455 460 

lie Gin Asp Met Leu Lys Lys Phe Phe Cys Lys Glu Lys Pro Pro Lys 
465 470 475 480 



Glu Asp Ser His Pro Asp Leu Pro Gly Thr Glu Gly Gly Thr Glu Gly 
45 485 490 495 



Lys lie Val Pro Ser Tyr Asp Ser Ala Thr Phe Pro 
500 505 

50 

<210> 3 
<211> 27 
<212> DNA 
55 <213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : Primer 

5 <220> 

<221> variation 
<222> (19) 

<223> Degenerated primers 

10 <220> 

<221> variation 
<222> (22) 

<223> Degenerated primers 

15 <220> 

<221> variation 
<222> (25) 

<223> Degenerated primers 

20 <400> 3 

.catcttcgtc gtcggcacng ynggnaa 



<210> 4 
025 <211> 26 
yj <212> DNA 

fH; <213> Artificial Sequence 

^ <22Q> 

30 <223> Description of Artificial Sequence: Primer 



<220> 

<221> variation 
<222> (21) 
35 <223> Degenerated primers 

<400> 4 

99gtggcaga tggccarrya nckytc 26 



40 



45 



<210> 5 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 



<220> 

50 <22l> mis cofeature 
<222> (27) 

<223> Modified base : 3 • -deoxy adenosine 
<400> 5 

55 acggtgggca acacggtgac ggcgtta 
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<210> 6 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 6 

ccatcctaat acgactcact atagggc 27 



15 <210> 7 
■ <211> 23 
<212> DNA 

<213> Artificial Sequence 
20 <220> 

<223> Description of Artificial Sequence : Primer 



rl25 



50 



55 



<400> 7 

actcactata gggctcgagc ggc 23 



<210> 8 

<2ii> 28 ':^M'MfMlu 

<212> DNA 
j;30 <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : Primer 
,35 <400> 8 

tttatcttta acctcctcgt caccgacc 2 8 



<210> 9 
40 <211> 20 
<212> DNA 

<213> Artificial Sequence 

c:220> 

45 <223> Description of Artificial Sequence : Primer 
<400> 9 

tagtgttgca gcgcaagccg 20 



<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : Primer 
<400> 10 

5 ggcagcgttc cactgacacc aagacaatgg 30 



<210> 11 
<211> 28 
10 <212> DNA 

<213> Artificial Sequence 



15 



^30 



<220> 

<223> Description of Artificial Sequence : Primer 
<400> 11 

cagcgttcca ctgacaccaa gacaatgg 28 



■ 20 <210> 12 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
025 <220> 

hj <223> Description of Artificial Sequence ; Primer 



<400> 12 

aaggcgaaca ggtgggtgag gctaacc 27 



<210> 13 
<211> 20 
<212> DNA 
35 <213> Artificial Secjuence 

<220> 

<223> Description of Artificial Sequence : Primer 
40 <400> 13 

tggcgaaggc gaacaggtgg 20 



<210> 14 
45 <211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

50 <223> Description of Artificial Sequence : Primer 
<400> 14 

gcgaaggcga acaggtgggt gagg 24 

55 
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<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

5 

<220> 

<223> Description of Artificial Sequence : Primer 
<400> 15 

10 ctagtgttgc agcgcaagcc gcag 



<210> 16 
<2ll> 28 
15 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : Primer 

20 

<400> 16 

cacagaaagc ataaccagtg attgaacc 



J"g5 <210> 17 

ly <211> 27 

O <212> DKA 

Hfii <213> Artificial Sequence SS^J^IS^^^ 

^30 <220> 

m <223> Description of Artificial Sequence : Primer 



I. 35 



<400> 17 

gctttaggtt cctggaatcc catttgg 27 



<210> 18 
<211> 25 
<212> DNA 
40 <213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : Primer 

45 <400> 18 

ttgtcaccag cataggcact gagtg 
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human G«protein coupled receptor 

Description 



5 The present invention relates to novel Identified polynucleotides, polypeptides encoded by 

them and to the use of sudi potynucfeotides and polypeptides, and to their production. More 
particuiariy, the polynucleotides and polypeptides of tiie present invention relate to a Q-protein 
coupted receptor (GPCR), hereinafter referred to as iGS1. The invention also relates to inhibiting 
or activating the action of such potynudeotides and polypeptides, to a vector containing said 
10 polynucleotides, a host cell containing such vector and transgenic animals where the IGSi-gene 
is either overexpressed, misexpressed, underexpressed and/or suppressed (knock-out animals). 
The invention ftirtiier relates to a method for screening compounds capable to act as an agonist 
or an antagonist of said G-protein coupled receptor IGS1. 



15 BACKGROUND OF THE INVENTTOM 

It is well established that many medically significant biological processes are mediated by 
proteins participating in signaf transduction patiiways that Involve G-proteins and/or second 
messengers; e.g., cAMP (Lefkowltz, Nature. 1991, 351:353-354). Herein these proteins are 

20 referred to as proteins participating in pathways witii G-prot^ns. Some examples of these 
proteins include tiie GPC receptors, sudi as tiiose for adrenergic agmts and dopamine 
(Kobilka, B.K., et Proc. Nati. Acad. Sd., USA, 1987. 84:46-50; KobSka, B.K., et al.. Science, 
1987, 238:650-656; Bunzow, J.R., et ai., Nature, 1988. 336:783-787), G-proteins tiiemselves, 
effector proteins, e.g., phosphoiipase C, adenylate cyclase, and phosphodiesterase, and 

25 actuator proteins, e.g., protein kinase A and protein kinase C (Simon. M-L, et al.. Science, 1991, 
252:802-8). 



For exampJe. in one fbmi of signal transduction, upon hormone binding to a GFCR the 
receptor interacts with the heterotrimeric G-protein and induces the dissociation of GDP from tiie 

30 guanine nucleotlde-binding site. At normal cellular concentrations of guanine nucleotides, GTP 
fills tiie site immediately. Binding of GTP to tine a subunit of ttie G-protein causes the 
dissociation of tiie G-protein from the receptor and the dissociation of the G-protein into a and Py 
subunits. The GTP-canrying form then binds to activated adenylate cyclase. Hydrolysis of GTP 
to GDP, catalyzed fay the G-protein itself (a subunit possesses an intrinsic GTPase activity), 

35 returns the G-protein to its basal, inactive form. The GTPase activity of tiie a subunit is, in 
essence, an internal clock that controls an on/off switch* The GDP bound tbmf) of tiie a subunit 
has high affinity for Pt and subsequent reassociation of aGOP witii Pr returns the system to the 
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basal state. Thus the G-protein serves a dual role, as an intermediate that relays the signal from 
receptor to effector (in this example adenylate cyclase), and as a dock that controls the duration 
of the signal. 

The membrane bound superfamily of G-protein coupled receptors has been characterized 
as having seven putative transmembrane domains. The domains are believed to represent 
transmembrane a-heiices connected by extracellular or cytoplasmic loops. G-protein coupled 
receptors include a wide range of biologically active receptors, such as homione, viral, growth 
factor and neuroreceptors. 



The G-protein coupled receptor family includes dopamine receptors which bind to 
neuroleptic drugs used for treating CNS disorders, Other examples of members of this family 
include, but are not limited to calcitonin, adrenergic. neuropeptideY. somastotatin. neurotensin, 
neurokinin, capsaidn. VIP, CGRP, CRF, CCK. bradykinin, galanin, motilin, nodceptin, 
15 endothelm, cAMP, adenosine, muscarinic, acetylcholine, serotonin, histamine, thrombin, kinin. 
follicle stimulating hormone, opsin, endothelial differentiation gene-1, rhodopsin, odorant, and 
cytomegalovirus receptors. 

Most G-proteIn coupled receptors have single conserved cysteine residues in each of the 
20 first two extracellular loops which fonm disulfide bonds that are believed to stabilize functional 
protein structures. The 7 transmembrane regions are designated as TM1 , TM2, TM3, TM4, TIW5, 
TM6 and TM7. The cytoplasmic loop whidi connects TM5 and TM6 may be a major component 
of the G-protein binding domain. 

25 Most G-protein coupled receptors contain potential phosphorylation sites within the third 

cytoplasmic loop and/or the carboxy terminus. For several G-protein coupled receptors, such as 
the p-adrenoreceptor. phosphorylation by protein kinase A and/or specific receptor kinases 
mediates receptor desensitlzaOon. 

30 Recently, ft was discovered that certain GPCRs, like frie caicitonin-receptor like receptor, 

might interact with small single pass membrane proteins called receptor activity modifying 
proteins (RAMP's). This interaction of the GPCR witti a certain RAMP is determining which 
natural llgands have relevant affinity for the GPCR-RAMP combination and regulate the 
functional signaling activity of the complex (McLathie. LM. et al., Nature (1998) 393:333-339). 

35 
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For some receptors, the iigand binding sites of G-protein coupled receptors are believed to 
comprise hydrophilic sockets formed by several G-protein coupled receptor transmembrane 
domains, said sockets being surrounded by hydrophobic residues of the G-protein coupled 
receptors. TTie hydrophilic side of each G-protein coupled receptor transmembrane helix is 
5 postulated to face inward and form a polar ligand-binding site. TM3 has been implicated In 
several G-proteIn coupled receptors as having a ligand-bindfng site, such as the TM3 aspartate 
residue. TM5 serines, a TM6 asparagine and TM6 or TM7 phenylalanines or tyrosines are also 
implicated in Iigand binding. 

10 G-protein coupled receptors can be intracellularty coupled by heterotrimeric G-proteins to 

various intracellular en2ymes, ion channels and transporters (see, Johnson et al., Endoc, Rev., 
1989, 10:317-331). Different G-protein a-subunits preferentially stimulate particular effectors to 
modulate various biological functions in a cell. Phosphorylation of cytoplasmic residues of G- 
protein coupled receptors has been identified as an important mechanism for the regulation of 

15 G-protein coupling of some G-protein coupled receptors* G-proteIn coupled reciters are found 
in numerous sites within a mammalian host. 

Receptors - primarily the GPCR class - have led to more than half of the cun-ently known 
drugs (Drews, Nature Biotechnology, 1996, 14: 1516). This indicates that these receptors have 

20 an established, proven history as therapeutic targets. The new IGS1 GPCR described in this 
invention clearly satisfies a need in the art for identification and characterization of further 
receptors that can play a role in diagnosing, preventing, ameliorating or correcting dysfunctions, 
disorders, or diseases, hereafter generally refen^d to as "the Diseases". The Diseases include, 
but are not limited to, psychiatric and CNS disorders, including schizophrenia, episodic 

25 paroxysmal anxiety (EPA) disorders such as obsessive compulsive disorder (OCD), post 
traumatic stress disorder (PTSD), phobia and panic, major depressive disorder, bipolar disorder, 
Parkinson's disease, general anxiety disorder, autism, delirium, multiple sclerosis, Al^eimer 
disease/dementia and other neurodegenerative disuses, severe mental retardation, 
dyskinesias, Huntington's disease, Tourett's syndrome, tics, tremor, dystonia, spasms, anorexia, 

30 bulimia, stroke, addiction/dependency/craving, sleep disorder, epilepsy, migraine; attention 
deficit/hyperactivity disorder (ADHD); cardiovascular diseases, including heart failure, angina 
pectoris, arrhythmias, myocardial infarction, cardiac hypertrophy, hypotension, hypertension - 
e.g. essential hypertension, renal hypertension, or pulmonary hypertension, thrombosis, 
arteriosclerosis, cerebral vasospasm, subarachnoid hemorrhage, cerebral ischemia, cerebral 

35 infarction, peripheral vascular disease. Raynaud's disease, Iddney disease - e.g. renal failure; 
dyslipidemias; (±>eslfy; emesis; gastrointestinal disorders, including irritable bowel syndrome 
(IBS), inflammatory bowel disease (IBD), gastroesophagal reflux disease (GERD), motlity 
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disorders and conditions of delayed gastn'c emptying, such as post operative or diabetic 
gastroparesis, and diabetes, ulcers - e.g. gastric ulcer; diantioea; other diseases Including 
osteoporosis; inflammations; Infections such as bacterial, fungal, protozoan and viral infections, 
particularly infections caused by HIV-1 or HiV-2; pain; cancers; chemotherapy induced injury; 
5 tumor invasion; immune disorders; urinary retention; asthma; allergies; arthritis; benign prostatic 
hypertrophy; endotoxin shock; sepsis; complication of diabetes mellitus; and gynaecological 
disorders. 

In particular, the new IGS1 GPCR described in this invention satisfies a need In the art for 
identification and characterization of further receptors that can play an important role in 
10 diagnosing, preventing, ameliorating or correcting psychiatric and CNS dysfunctions, disorders, 
or diseases, especially movement dysfunctions, disorders, or diseases, such as tics, tremor, 
Tourette's syndrome, Parkinson's disease, Huntington's disease, dyskinesias, dystonia and 
spasms. 



15 SUMMARY OF THE INVENTION 



In one aspect, the invention relates to IGS1 polypeptides and recombinant materials and 
methods for their production. Another aspect of the invention relates to metiiods for using such 
IGS1 polypeptides and polynucleotides. Such uses include, but are not limited to, treatment of 
20 one of the Diseases as mentioned above. In particular the uses include treatment of psychiatric 
and CNS disorders, especially movement disorders, such as tics, tremor, Touretke's syndrome, 
Parkinson's disease, Huntington's disease, dyskinesias, dystonia and spasms. 

In still another aspect, tine invention relates to methods to identify agonists and antagonists 
25 using the materials provided by the invention, and treating conditions associated witii 1GS1 
imbalance with the identified compounds. Yet another aspect of the invention relates to 
diagnostic assays for detecting diseases associated with inappropriate IGS1 activity or levels. A 
furti^er aspect of the invention relates to animal-based systems whidi act as models Ibr 
disorders arising from abenrant expression or activity of )GS1. 

30 

BRIEF DESCRIPTION OF THE FIGURES 

Figurel. Schematic representation of the relative positions of the different clones that 
were isolated to generate the consensus IGS1 contig. PCR primers used for cloning are 
35 indicated (IP#). Clone HB4693 was obtained via overiap PCR of clones HNT1398 and 
HNT1413. The position of the IGS1 coding sequence (IGSIPROT) is indicated with 
asterisksC*"). The tocation of EST20889 and EST accession n' AI672141 is indicated witfi "==" 
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and the location of the IGS1DNA sequence with "++". 1GS1DNA is ttie part of the iGS1 contig of 
which the sequence was determined on at least 4 independent cONA clones at every nucleotide 
position. 

Figure 2. Multiple tissue expression array analysis using a human iGS1 probe. There 
5 are a lot of spurious signals on this membrane. Only the signals indicated by the an-ows do 
coincide with the position of the deposited RNA and are specific. 

Figure 3. Nor^em blot analysis of human IGS1 on RNA from different brain regions. 
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Table 1: lGS1-DNAof SEQ ID NO: 1 



10 



15 



20 



25 



30 



5'- 

GCCTGCAACCTGTCYCACGCCCTCTGGCTGTTGCCATGACGTCCACCTGCACCAACAGCA 

CGCGCGAGAGTAACAGCAGCCACACGTGCATGCCCCTCTCCAAAATGCCCATCAGCCTGG 

CCCACGGCATCATCCGCTCAACCGTGCTGGTTATCITCCrCGCCGCCrCTCT 

ACATAGTGCTGGCGCTMTGTTGCAGCGCAAGCCGCAGCTGCTGCAGGTGACCAA^ 

TTATCTTTAACCTCCTCGTaVCCGACCTGCTGCAGATTTCGCTC^ 

GCCTCACCCACCTGTTCGCCTTCGCCMCGTCAAa^CCATTGTC^ 

GCTACTTGTCCATCATCCACCCTCTCTCCTACCCGTCCAAGATGACCCAGCGCCGCGGTT 

ACCTGCTCCTCTATGGCACCTGGATTGTGGCCATCCTGCAGAGCACTCCTCCACTCTACG 

GCTGGGGCCAGGCTGCCTTTGATGAGCGCAATGCTCTCTGCTCCATGATCTGGGGGGCCA 

GCCCCAGCTACACTATTCTCAGCGTGGTGTCCTTCATCGTCATTCCACT 

TTGCCTGCTACTCCGTGGTGTTCrrGTGCAGCCCGGAGGC^ 

TCAAGAGACACMCTTGGAAGTGCGAGTCAAGGACTGTGTGGAGAATGAGGATG 

GAGCAGAGA^GAAGG^USGAGTTCCAGGATGAGAGTGAGTTTCGCCGCCAGCA^ 

AGGTCAAGGCCAAGGAGGGCAGAATGGAAGCCAAGGACGGCAGCCTGAAGGCCAAGGAAG 

GAAGCACGGGGACCAGTGAGAGTAGTGTAGAGGCCAGGGGCAGCGAGGAGGTCAGAGAGA 

GCAGCACGGTGGCCAGCGACGGCAGCATGGAGGGTAAGGAAGGCAGCACCAAAGTTGAGG 

AGAACAGCa^TGAAGGCAGACS^GGGTCGCACAGAGGTaUVCCAGTGCA 

GTGAAGATGGCATGGAGTTTGGTGAAGACGACATCAATTTCaWS^ 

O^TGAACMCCCGGAGAGCCTCCCACCCAGTCGTTOTAACa^GCA^ 

TGCCCAGGTGCTACCAGTGCavaAGCTGCrAAAGTGATCTTm 

TGCTATCCCTGGGGCCCTACTGCTTTTTAGCAGTCCTGGCCGTGTGGGTGGATGTCGAAA 

CCCAGGTACCCCAGTGGGTGATCACCATAATCATCTGGCTTTTCTTCCTGCAGTGCTGCA 

TCCACCCCTATGTCTATGGCTACATGCACAAGACCATTAAGAAGGAAATCCAGGACATGC 

TGAAGAAGTTCrrTCTGCAAGGAAAAGCCCCCGAAAGAAGA^ 

GAACAGAGGGTGGGACTGAAGGCAAGATTGTCCCTTCCTACGATOCTGC^ 

GAAGTTAGTTCTAAGGCAAACCTTGAJUiATCAGTCCTTO 

TAAAACTACCAGGTTCAATCACTGGTTATGCTTTCTGTG- 3 ' 
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MTSTCTNSTRESHSSHTCMPLSKMPISIiMGIIRSTVIiVIFIiAASP^ 
QLLQVrmFIFNLLVTDLLQISLVAPWWATSVPLFWPLNSHFCTMiVS^ 
TIVIiVSVDRTfLSIIHPLSYPSKMTQRRGYLIJ:iyGTWIVAILQSTPPLYGWGQAAFDEI^ 
LCSMIWGASPSYTILSWSFIVIPLIYMIACYSVVFa^iUaiQHMJiXW^^ 

RGSEETTRESSTVASDGSMEGKEGSTKVEENSMKADKGRTEVNQCSIDLGm 
NPSEDDVEAVNIPESLPPSI^^J^SNSNPPLPRCyQCKAAK^aFIIIFSY^^ 
lAVWVDVETQVPQWVITlIIWLFFLQCCIHPYTYGYMHKTIK^ 
EDSHPDLPGTEGGTEGKIVPSYDSATFP 
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DESCRIPTION OF THE INVENTION 

Structural similarity, in tine context of sequences and motifs, exists among the IGS1 
GPCR of the invention and other human GPCR's, in addition, IGS1 is expressed in brain 
5 tissues, in particular in caudate nudeus and putamen. ITierefore, IGS1 is implied to play a role 
among o^er tfiings in the Diseases mentioned above. I6S1 in particular is implied to play a role 
in psychiatric and CNS disorders, especially movement disorders, such as tics, tremor, 
Tourette's syndrome, Parf<inson's disease, Huntington's disease, dyskinesias, dystonia and 
spasms. 

10 

Unless defined othenwise, ail technical and scientific terms used herein have the same 
meanings as commonly understood by one of ordinary slcill in the art to whidn this invention 
belongs. Although any methods and materials similar or equivalent to those described herein 
can be used in the practice or testing of the present invention, the preferred methods, devices, 
15 and materials are now described. All publications cited in this specification are herein 
Incorporated by reference as if each indlviduai publication were specifically and individually 
indicated to be incorporated by reference herein as though fully set forth. 

Definitions 

20 

The following definitions are provided to facilitate understanding of certain terms used 
frequently herein. 

"IGSI" refers, among others, to a polypeptide comprising the amino acid sequence set 
25 forth in SEQ ID NO:2, or an allelic variant thereof. 

"Receptor Activity" or "Biological Activity of the Receptor" refers to the metabolic or 
physiologic function of said IGS1 including similar activities or Improved activities or tiiese 
activities witii decreased undesirable side effects. Also included are antigenic and immunogenic 
30 activities of said IGS1 . 

"IGSI-gene" refers to a polynucleotide comprising the nucleotide sequence set forth in 
SEQ ID NO:1 or allelic variants tiiereof and/or tiieir complements. 

35 "Antibodies" as used herein includes polydonaF aiid monoclonal antibodies, chimeric, 

single chain, and humanized antibodies, as well as Fab fragments, induding the products of a 
Fab or other immunoglotHilin e)q:>ressi(Mi library. 
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"Isolated" means altered "by the hand of man" from the natural stale and/or separated 
fr^om the natural environment. Thus, if an "isolated" composition or substance that occurs in 
nature has been "Isolated", it has been changed or removed from its original environment, or 
5 both. For example, a polynucleotide or a polypeptide naturally present In a living animal is not 
"isolated," but the same polynucleotide or polypeptide separated from the coexisting materials of 
its natural state is "isolated**, as the term is employed herein. 

"Polynucleotide" generally refers to any potyiibonudeotide or poiydeoxribonucleotide, 
10 which may be unmodified RNA or DMA or modified BNA or DNA. 'Polynucleotides" include, 
without limitation single- and double-stranded DNA, DNA that is a mixture of Sffigle- and double- 
stranded regions, single- and double-stranded RNA, and RNA that is a mixture of single-and 
double-stranded regions, hybrid molecules comprising DNA and RNA that may be single- 
stranded or, more typically, double-stranded or a mixture of single- and double-stranded regions. 
15 In addition, "polynucleotide" may also Indude triple-stranded regions comprising RNA or DNA or 
both RNA and DNA. The tenn polynucleotide also indudes DNAs or RNAs containing one or 
more modified bases and DNAs or RNAs with backbones modified for stability or for other 
reasons. "Modified" bases include, for example, tritylated bases and unusual bases such as 
inoslne. A variety of modifications has been made to DNA and RNA; thus, "polynucleotide" 
20 embraces chemically, enzymatically or metabolically modified forms of polynucleotides as 
typically found in nature, as well as the chemical forms of DNA and RNA characteristic of viruses 
and cells. "Polynucleotide" also embraces relatively short polynudeotides, often refemed to as 
oligonudeotides. 

25 "Polypeptide" refers to any peptide or protein comprising two or more amino acids joined 

to each other fay peptide bonds or modified peptide bonds, i.e., peptide isosteres. "Polypeptide" 
refers to short chains, commonly referred to as peptides, oligopeptides or oligomers, and to 
longer chains, generally referred to as proteins, and/or to combinatfons tiiereof. Polypeptides 
may contain amino adds other tiian the 20 gene-encoded amino acids. "Polypeptides" indude 

30 amino add sequences modified either by natural processes, such as posttranslational 
processing, or by chemical modification techniques which are well known in tiie art Such 
modifications are well-described in basic texts and in more detailed monographs, as well as in a 
voluminous research literature. Modifications can occur anywhere in a polypeptide, including the 
peptide backbone, the amino acid side-chains and the amino or carboxyl termini. It will be 

35 appreciated that the same type of modification may be present in the same or varying degrees at 
several sites in a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched as a result of ubiquitination, and tiney may be 
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cyclic, with or without branching. Cyclic, branched and bran<^ed cydic polypeptides may result 
from posttranslation natural processes or way be made by synthetic methods. Modifications 
tndude acetylation, acylation, ADP-ribosylation. amidation, covalent attachment of flavin, 
covalent attachment of a heme moiety, covalent attachment of a nucieotide or nucleotide 

5 derivative, covalent attachment of a lipid or lipid derivative, covalent attachment of 
phosphotldyiinositol; cross-linking, cyciization, disulfide bond fbmnation, demethylation, fomnation 
of covalent cross-iinks, formation of cystine, formation of pyrogiutamate, formyiation. gamma- 
carboxylation. giycosylation, GPI anchor fonration, hydrox^atlon, fodination, metiiylation, 
myristoylation, oxidation, proteoJytrc processing, phosphoryiation, prenylation, racemizatfon, 

10 selenoyiation, sulfation, transfer-WMA mediated addition of amino acids to proteins such as 
arginyiation, and ubiquitination. See, for instance, PROTEINS - STRUCTURE AND 
iVlOLECULAR PROPERTIES, 2nd Ed., T, E. Creighton, W. H. Freeman and Company, New 
York, 1993 and Wold, F„ Posttransiationai Protein IViodifications: Perspectives and Prospects, 
pgs. 1-12 in POSTTRANSLATiONAL COVALENT MODIFICATION OF PROTEINS, 8. C. 

1 5 Johnson, Ed., Academic Press, New York, 1983; Seifter et a!., "Analysis for protein modifications 
and nonprotein cofactors". Meth. Enzymol. (1990) 182:626-646 and Rattan et ai., "Protein 
Synthesis: Posttransiationai Modifications and Aging", Ann. NY Acad. ScL (1992) 663:48-62. 

"Variant" as the term is used herein, is a polynucleotide or polypeptide that differs from a 
20 reference polynucleotide or polypeptide respectively, but retains essential properties such as 
essential biological, structural, regulatory or biochemical properties. A typical variant of a 
polynucleotide differs in nucleotide sequence from anotiier, reference polynucleotide. Changes 
in the nucleotide sequence of ttie variant may or may not alter the amino acid sequence of a 
polypeptide encoded by the reference polynucleotide. Nucleotide changes may result in amino 
25 acid substitutions, additions, deletions, fusions and truncations in the polypeptide encoded by 
the reference sequence, as discussed below. A typical variant of a polypeptide differs in amino 
acid sequence from another, reference polypeptide. Generally, differences are limited so that the 
sequences of the reference polypeptide and the variant are closely similar overall and, in many 
regions. Identical. A variant and reference polypeptide may difi'er In amino add sequence by one 
30 or more substitiitions, additions, and deletions in any combination. A substituted or inserted 
amino acid residue may or may not be one encoded by the genetic code. A variant of a 
polynucleotide or polypeptide may be a naturally occun-ing such as an allelic variant, or it may be 
a variant thai is not known to occur naturally, Non-naturally occurring variants of polynucleotides 
and polypeptides may be made by mutagenesis techniques or by direct syntiiesis. 

35 

"Identity"* is a measure of the identity of nucleotide sequences or amino acid sequences. 
In general, the sequences are aligned so that the highest order matdi is obtained. ''Identity" per 
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se has an art-recognized meaning and can be caicuiated using published techniques. See, e.g.: 
(COMPUTATIONAL MOLECULAR BIOLOGY. Lesk, AM., ed.. Oxford University Press, New 
York. 1988; BIOCOMPUTING: INFORMATICS AND GENOME PROJECTS, Smitii, D.W., ed.; 
Academic Press. New York. 1993; COMPUTER ANALYSIS OF SEQUENCE DATA, PART I, 

5 Griffin, AM., and Griffin, H.G., eds., Humana Press, New Jersey, 1994; SEQUENCE ANALYSIS 
IN MOLECULAR BIOLOGY, von Heinje, G., Academic Press, 1987; and SEQUENCE 
ANALYSIS PRIMER Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991). 
While there exist a number of methods to measure identity between two poiynucieotlde or 
polypeptide sequences, the tenn "identity" is well known to skilled arfisans (Carilto, H., and 

10 LIpton, D., SIAM J. Applied Math. (1988) 48:1073). Me^ods commonly employed to determine 
identity or similarity between two sequences tnciude, but are not limited to, those disclosed in 
Guide to Huge Computers, Martin J. Bishop, ed.. Academic Press, San Diego, 1994, and Carillo, 
H., and LIpton, D., SIAM J. Applied Math. (1988) 48:1073, Methods to determine identity and 
similarity are codified in computer programs. Preferred computer program metiiods to detemnine 

15 identity and similarity between two sequences Include, but are not limited to, GCG program 
package (Devereux. J., et ai.. Nucleic Adds Research (1984) 12(1):387), BLASTP, BLASTN, 
FASTA (Ats<^ul, S.F. et aL, J. Molec. Biol. (1990) 215:403). The word "homology" may 
sut>s^ute for the words "identity". 

20 As an illustration, by a polynucleotide having a nucleotide sequence having at least, for 

example, 95% "identity" to a reference nucleotide sequence of SEQ ID NO: 1 is intended ^at the 
nucleotide sequence of the polynucleotide is Wenticai to the reference sequence except that the 
poiynucieotlde sequence may Include up to five nucleotide differences per each 100 nudeotides 
of the reference nucleotkie sequence of SEQ ID NO: 1. In other words, to obtain a 

25 polynudeotide having a nucleotide sequence at least 95% identical to a reference nucleotide 
sequence, up to any 5% of the nudeotides in tiie reference sequence may be deleted or 
substituted with another nucleotide, or a number of nudeotides up to any 5% of the total 
nudeotides in the reference sequence may be inserted into the reference sequence, or in a 
number of nudeotides of up to any 5% of the total nudeotides in the reference sequence there 

30 may be a combination of deietton. Insertion and substitution. These mutations of the reference 
sequence may occur at ttie 5 or 3 terminal positions of the reference nudeotide sequence or 
anywhere between those terminal positions, interspersed either individually among nucleotides 
in the reference sequence or in one or more contiguous groups within the reference sequence. 

35 Similarly, by a polypeptide having an amino add sequence having at least, for example, 

95% "identity* to a reference amino add sequence of SEQ ID HO'2 is intended that the amino 
acid sequence of ^e polypeptide is identical to tiie reference sequence except ^at tie 
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polypeptide sequence may include up to five amino acid alterations per each 100 amino acids of 
the reference amino acid of SEQ ID NO: 2. In other words, to obtain a poiypeptide having an 
amino acid sequence at least 95% identical to a reference amino acid sequence, up to 5% of the 
amino acid residues in the reference sequence may be deleted or substituted with anotiier 

5 amino acid, or a number of amino adds up to 5% of the total amino acid residues in the 
reference sequence may be inserted into tile reference sequence. These alterations of the 
reference sequence may occur at the amino or carboxy terminal positions of tiie reference 
amino add sequence or anywhere between those terminal positions, interspersed either 
Individualiy among residues in the reference sequence or in one or more contiguous groups 

1 0 within the reference sequence. 



Polypeptides of the invention 

In one aspect, the present invention relates to IGS1 polypeptides (induding IGSI 

15 proteins). The !GS1 pol^eptides include the poiypeptide of SEQ ID N0:2 and the polypeptide 
having tiie amino acid sequence encoded by the DMA insert contained in the deposit no. CBS 
102049. deposited on July 15, 1999 at the Centraalbureau voor Schimmelcultures at Baam the 
Netherfands; as well as polypeptides comprising the amino acid sequence of SEQ ID N0:2 and 
the polypeptide having the amino acid sequence encoded by the DNA insert contained in the 

20 deposit no. CBS 102049 at tiie Centraalbureau voor Schimmelcultures at Baam tiie Netiieriands 
and polypeptides comprising the amino acid sequence which have at least 80% identity to tiiat of 
SEQ ID N0:2 and/or the pol^eptide having tiie amino acid sequence encoded by the ONA 
insert contained in the deposit no.C&S 102049 at tiie Centi^albureau voor Schimmelcultures at 
Baam the Netherlands over its entire length, and still more preferably at least 90% identity, and 

25 even still more preferably at least 95% identity to said amino acid sequence. Furthermore, those 
with at least 97%. in particular at least 99%, are highly preferred. Also induded wltiiin 1GS1 
polypeptides are polypeptides having tiie amino add sequence whidi have at feast 80% identity 
to tiie polypeptide having the amino acid sequence of SEQ ID NO: 2 or tfie polypeptide having 
tiie amino add sequence encoded by tiie DNA insert contained in tiie deposit no. CBS 102049 

30 at tiie Centraalbureau voor Schimmelcultijres at Baam tiie Netiieriands over its entire lengtti, 
and still more preferably at least 90% identity, and even still more preferably at least 95% identity 
to SEQ ID NO: 2. Furthermore, those witii at least 97%, in particular at least 99% are highly 
preferred. Preferably IGSI polypeptides exhibit at least one biological activity of the receptor. 

35 The iGS1 polypeptides may be in the fonm of the ''mature" proton or may be a part of a 

larger protein sudi as a fusion protein. It is often advantageous to hidude an additional amino 
acid sequence which contains secretory or I^Kier sequences, pro-sequences, sequences which 
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aid in purification such as multiple histidlne residues, or an additional sequence for stability 
during recombinant production. 

Fragments of the IGS1 polypeptides are also included In the invention. A fragment is a 
5 polypeptide having an amino acid sequence tiiat is the same as part of, but not all of, the amino 
acid sequence of the aforementioned IGS1 polypeptides. As with IGS1 polypeptides, fragments 
may be "free-standing," or comprised within a larger polypeptide of which they form a part or 
region^ most preferably as a single continuous region. Representative examples of polypeptide 
fragments of the invention, include, for example, fragments from about amino acid number 1-20; 
10 21-40. 41-60, 61-80, 81-100; and 101 to the end of IGS1 polypeptide. In this context "abouf 
includes the particularly recited ranges larger or smaller by several, 6, 4, 3, 2 or 1 amino acid at 
either extreme or at both extremes. 

Preferred fragments include, for example, truncation polypeptides having the amino acid 
15 sequence of 1GS1 polypeptides, except for deletion of a continuous series of residues that 
includes the amino terminus, or a continuous series of residues that Includes the carboxyl 
terminus or deletion of two continuous series of residues, one including the amino terminus and 
one including the carboxyl terminus. Also preferred are fragments characterized by structural or 
functional attributes such as fragments that comprise alpha-helix and alpha^helix forming 
20 regions, beta-sheet and beta-sheet-forming regions, tum and turn-forming regions, coil and coil- 
forming regions, hydrophilic regions, hydrophobic regions, alpha ampbipatiiic regions, beta 
amphipathic regions, flexible regions, surface-forming regions, substrate binding region, and 
high antigenic Index regions. Other preferred fragments are biologically active fragments. 
Biologically active fragments are those that mediate receptor activity, including friose with a 
25 similar activity or an improved activity, or with a decreased undesirable activity. Also included 
are those that are antigenic or immunogenic in an animal, especially in a human. 

Thus, frie polypeptides of the invention include polypeptides having an amino acid 
sequence at least 80% identical to that of SEQ ID NO:2 and/or the polypeptide having the amino 

30 add sequence encoded by the DNA insert contained in the deposit no. CBS 102049 at the 
Centraalbureau voor Schlmmelcuitures at Beam the Netiieriands, or fi^gments thereof with at 
least 80% identity to the corresponding fragment. Preferably, all of these polypeptide fragments 
retain the biological activity of frie receptor, including antigenic activity. Variants of the defined 
sequence and fragments also form part of the present invention. Preferred variants are those 

35 that vary from the referents by conservative amino acid substitutions - i.e., those that substitute 
a residue with another of like characteristics. Typical such substitutions are among Ala, Val, Leu 
and He; among Ser and Thr; among the acidfc residues Asp and Glu; among Asn and Gin; and 
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among the basic residues Lys and Arg; or aromatic residues Phe and Tyr. Particularty prefenred 
are variants in which several, 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or added in 
any connbination. 

5 The IGS1 polypeptides of the invention can be prepared in any suitable manner. Such 

polypeptides include isolated naturally occurring polypeptides, recombinantiy produced 
polypeptides, synthetically produced polypeptides, or polypeptides produced fay a combination of 
these methods. Methods for preparing such polypeptides are well known in the art. 

1 0 Polynucleotides of the Invention 

A further aspect of the invention relates to 1GS1 polynucleotides. IGSI polynucleotides 
Include isolated polynucleotides which encode the IGS1 polypeptides and fragments, and 
polynucleotides closely related thereto. More specifically, the IGS1 polynucleotide of the 
15 Invention includes a polynucleotide comprising the nucleotide sequence contained in SEQ ID 
NO:1, such as the one capable of encoding a 1GS1 polypeptide of SEQ ID NO: 2, 
polynudeotides having the particular sequence of SEQ ID NO: 1 and polynucleotides which 
essentially correspond to the DNA insert contained in the deposit no. CBS 102049 at the 
Centraalbureau voor Schimmeicuitures at Baam the Netheriands. 

20 

IGSI polynucleotides further include a polynucleotide comprising a nucleotide sequence 
^at has at least 80% identity over its entire length to a nudeotide sequence encoding tfie IGSI 
polypeptide of SEQ ID NO:2, a polynucleotide comprising a nucleotide sequence that is at least 
80% identical to that of SEQ ID NO:1 over its entire length and a polynudeotide which 

25 essentially corespond to the DNA insert contained in the deposit no. CBS 102049 at tfie 
Centraalbureau voor Schimmeicuitures at Baam tiie Netheriands. 

In this regard, polynucleotides with at least 90% identity are particularly prefenred, and 
those with at least 95% are especially preferred. Furthermore, those with at least 97% are highly 
preferred and those with at least 98-99% are most highly preferred, witti at least 99% being the 

30 most preferred. Also included under IGSI polynudeotides are a nucleotide sequence which has 
sufncient identity to a nucleotide sequence contained in SEQ ID NO: 1 or to the DNA insert 
contained in tiie deposit no. CBS 102049 at tiie Centraalbureau voor Schimmeicuitures at Baam 
tile Netheriands to hybridize under conditions useable for amplification or for use as a probe or 
' marker. The invention also provides polynudeotides which are complementary to such IGSI 

35 polynudeotides. 
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IGS1 of the invention is structur^ly related to other proteins of the G-prot^n coupled 
receptor family, as shown by the results of BLAST searches in the public databases. The amino 
acid sequence of Table 2 (SEQ ID N0:2) has about 30 % identity (using BLAST, Altschul S.F. et 
al. [1997], Nucleic Acids Res. 25:3389-3402) in major parts (amino acid residues 7-222 and 396- 

5 470) with the rabbit alpha-1c adrenergic receptor (Accession # 002824, Miyamoto S. et al, RL 
Life Scf. (1997) 602069-2074). and about 33 % identity over amino acki residues 31-220 with 
the human G-proteIn coupled receptor RE2 (GenBanic Accession # AF091890). The nucleotide 
sequence of Table 1 (SEQ ID NO:1) is 57 % identical to human alpha-1a/d adrenergic receptor 
over 266 nucleotide residues (Accession # L31722, Bmno et a!. Biochem. Biophys. Res. 

0 Commun. (1991) 179:1485-1490). and 44 % identical to the human Gi3rotein coupled receptor 
RE2 over the first 1426 nucleotide residues (GenBank Accession # AF091890). Furthermore, 
hydropathy analysis (Hofmann, K„ Stoffel, W. (1993) Biol. Chem. Hoppe-Seyler 347:166) of the 
lGS1-protein sequence indicated the presence of 7 transmembrane domains. Thus, IGS1 
polypeptides and polynucleotides of the present invention are expected to have, inter alia, similar 

5 ' biological functions/properties to their homologous polypeptides and polynucleotides, and th^r 
utility is obvious to anyone skilled in the art 

Polynucleotides of the invention can be obtained from natural sources such as genomic 
DNA, In particular, degenerated PGR primers can be designed that encode conserved regions 

0 within a particular GPCR gene subfamily. PGR amplification reactions on genomic DNA or cDNA 
using the degenerate primers will result in the amplification of several members (both known and 
novel) of the gene family under conskJeration {the degenerated primws must be located within 
the same exon, when a genomic template is used), (Libert et aL. Science, 1989, 244: 569-572). 
Polynucleotides of the invention can also be synthesized using w^l-known and commercially 

5 available techniques. 

The nucleotide sequence encoding the IGS1 polypeptide of SEQ ID NO:2 may be identical 
to the polypeptide encoding sequence contained in SEQ ID NO:1 (nucleotide number 36 to 
1559), or it may be a different nucleotide sequence* which as a result of the redundancy 
\0 (degeneracy) of the genetic code might also show alterations compared to the polypeptide 
encoding sequence contained in SEQ ID N0:1, but also encodes the polypeptide of SEQ ID 



When the polynucleotides of the Invention are used for the recombinant production of the 
IGS1 polypeptide, the polynucleotide may include ^e. coding sequence for the mature 
polypeptide or a fragment thereof, by itself; the coding sequence for the mature polypeptide or 
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fragment in reading frame with other coding sequences, such as those encoding a leader or 
secretory sequence, a pre-, or pro- or prepro- protein sequence, or other fusion peptide portions. 
For example, a mariner sequence which fedlitates purification of the ftised polypeptide can be 
encoded. In certain prefen-ed embodiments of this aspect of the invention, the marlcer sequence 
5 is a hexa-hlstidine peptide, as provided in the pQE vector (Qiagen, Inc.) and described in Gentz 
et a!., Proc. Natl. Acad. Sci USA (1989) 86:821-824, or is an HA tag. The polynucleotide may 
also contain non-codoig 5' and 3* sequences, such as transcribed, non-translated sequences, 
splicing and polyadenylation signals, ribosome binding sites and sequences that stabilize mRNA. 

10 Further prefen*ed embodiments are polynucleotides encoding IGS1 variants comprising 

the amino acid sequence of the 1GS1 polypeptide of SEQ ID NO:2 in which several, 5-10, 1-5. 1- 
3, 1-2 or 1 amino acid residues are substituted, deleted or added, in any combination. 

The polynucleotides of the invention can be engineered using methods generally known 
15 in the art in order to alter iGS1-encoding sequences for a variety of purposes indudprig, but not 
limited to, modification of the cloning, processing, and/or expression of the gene product DNA 
shuffling by random fragmentation and PGR reassembly of gene fragments and syntheUc 
oligonucleotides may be used to engineer the nucleotide sequences. For example, 
oligonucieotide-mediated site-directed mutagenesis may be used to Introduce mutat'ons that 
20 create amino acid substitutions, create new restriction sites, alter modification (e.g. glycosylatlon 
or phosphorylation) pattems, change codon preference, produce splice variants, and so forth. 

The present invention further relates to polynucleotides that hybridize to the herein above- 
described sequences. In this regard, the present invention especially relates to polynucleotides 
25 which hybridize under stringent conditions to the herein above-described polynucleotides. As 
herein used, the temn "stringent conditions" means hybridization will occur only if there is at least 
80%, and preferably at least 90%, and more preferably at least 95%, yet even more preferably at 
least 97%, in particular at least 99% identity between tiie sequences. 

30 Polynucleotides of ttie invention, which are identical or sufficiently identical to a nucleotide 

sequence contained in SEQ ID NO:1 or a fragm«it thereof, may be used as hybridization probes 
for cDNA and genomic DNA, to isolate full-length cDNAs and genomic dones encoding 1GS1 
and to isolate cDNA and genomic dones of other genes (including genes encoding homologs 
and orthologs from species other than human) that have a high sequence similarity to the IGS1 

35 gene. People skilled in tiie art are well aware of such hybridization tediniques. Typically these 
nudeotide sequences are 80% identical, preferably 90% identical, more preferably 95% identical 
to tiiat of tiie referent. The probes generally will comprise at least 5 nucleotides, and preferably 
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at least 8 nucleotides, and more preferably at least 10 nudeotides, yet even more preferably at 
least 12 nucleotides, in particular at least 15 nucleotides. Most preferred, such probes will have 
at least 30 nucleotides and may have at least 50 nucleotides. Particula-ly prefen-ed probes will 
range between 30 and 50 nucleotides. 

5 

One embodiment, to obtain a polynucleotide encoding the IGS1 polypeptide, inciuding 
homoiogs and orthologs from species other than human, comprises the steps of screening an 
appropriate library under stringent hybridization conditions with a labeled probe having the SEQ 
ID NO: 1 or a fragment thereof, and isolating fiill-lengfli cDNA and genomic clones containing 

10 said polynucleotide sequ^ce. Such hybridization techniques are well known to those of sldli In 
the art. Stringent hybridization conditions are as defined above or alternatively conditions under 
overnight incubation at 42 in a solution comprising: 50% fomramide. 5xSSC (150mM NaCI, 
15mM trisodium citrate), 50 mM sodium phosphate (pH7.6), 5x Denhardfs solution,. 10 % 
dextran sulfate, and 20 microgram/ml denatured, sheared salmon spemi DMA, followed by 

1 5 washing the fiiters in 0. 1 xSSC at about 65®C. 

The polynucleotides and polypeptides of the present invention may be used as research 
reagents and materials for discovery of treatments and diagnostics to animal and human 
disease. 

20 

Vectors, Host Cells, Expression 

The present invention also relates to vectors which comprise a polynucleotide or 
polynucleotides of the present invention, and host cells v^ich are genetically engineered witti 
25 vectors of tiie invention and to the production of polypeptides of the invention by recombinant 
techniques. Cell-free translation systents can also be used to produce suc^ proteins using RNAs 
derived from the DNA constructs of the present invention. 

For recombinant production, host cells can be genetically engineered to incoiporate 
30 expression systems or portions thereof for polynucleotides of the present invention. Introduction 
of polynucleotides into host ceils can be effected by metfiods described in many standard 
laboratory manuals, such as Davis et al.. BASIC METHODS IN MOLECULAR BIOLOGY (1986) 
and Sambrook et aL. MOLECULAR CLONING: A LABORATORY MANUAL. 2nd Ed., Cold 
Spring Harbor Laboratory Press, Cold Spring Harijor, N.Y. (1989) such as calcium phosphate 
35 transfection, DEAE-dextran mediated transfection, transvection, microinjection, cationic llpid- 
medlated transfection, electroporation, transduction, scrape loading, ballistic introduction or 
infection. 
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Representative exampfes of appropriate hosts include bacterial ceils, such as 
streptococci, staphylococci, E. coll, Streptomyces and Bacillus subtilis cells; fungal cells, such as 
yeast cells and Aspergilius cells; insect ceils such as Drosophila S2 and Spodoptera Sf9 ceils; 
5 animal cells such as CHO. COS, HeLa, C127. 3T3, BHK, HEK 293 and Bowes melanoma cells; 
and plant cells. 

A great variety of expression systems can be used. Such systems include, among others, 
chromosomal, episomal and virus*derived systems, e.g«, vectors derived from bacterial 

1 0 plasmids, from bacteriophage, from transposons, from yeast episomes, from insertion elements, 
from yeast chromosomal elements, from viruses such as baculoviruses, papova viruses, such 
as SV40, vaccinia viruses, adenoviruses, fowl pox viruses, pseudorabies viruses and 
retroviruses, and vectors derived from combinations thereof, such as those derived from plasmid 
and bacteriophage genetic elements, such as cosmids and phagemids. The expression systems 

15 may contain control regions that regulate as well as engender expression. Generally, any 
system or vector suitable to maintain, propagate or express polynucleotides to produce a 
polypeptide in a host may be used. The appropriate nucleotide sequence may be inserted Into 
an expression system by any of a variety of well-known and routine techniques, such as, for 
example, those set forth in Sambrook et al., MOLECULAR CLONING, A LABORATORY 

20 MANUAL (supra). 

For secretion of the translated protein into the lumen of the endoplasmic reticulum, into the 
peripiasmic space or Into the extracellular environment, appropriate secretion signals may be 
Incorporated into the desired polypeptide. Hiese signals may be endogenous to the polypeptide 
25 or they may be heterologous signals. 

If the IGS1 polypeptide is to be expressed for use In screening assays, generally, It is 
preferred that the polypeptide be produced at the surface of the cell. In this event, the cells may 
be harvested prior to use in the screening assay. In case the affinity or functional acuity of the 

30 IGS1 polypeptide is modified by receptor activity modifying proteins (RAMP), coexpressk)n of 
the relevant RAMP most likely at the surface of the cell is preferred and often required. Also In 
this event harvesting of cells expressing the IGS1 polypeptide and the relevant RAMP prior to 
use in screening assays is required. If the IGSI polypeptide is secreted Into the medium, the 
medium can be recovered in order to recover and purity the polypeptide; if produced 

35 intracellulariy, ^e cells must first be lysed before the polypeptide is recovered. 
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IGS1 polypeptides can be recovered and purffied from recombinant cell cultures by well- 
known methods including ammonium sulfate or ethanol precipitation, acid extraction, anion or 
cation exchange chromatography, phosphocellulose chromatography, hydrophobic interaction 
chromatography, affinity chromatography, hydroxylapatite chromatography and lectin 
5 chromatography. Most preferably, high perfonnance liquid chromatography is employed for 
purification. Well-known techniques for refolding proteins may be employed to regenerate active 
conformation when the polypeptide is denatured during isolation and or purification. 



Diagnostic Assays 

10 

This invention also relates to the use of IGS1 polynucleotides for use as diagnostic 
reagents. Detection of a mutated form of the 1GS1 gene associated with a dysfunction will 
provide a diagnostic tool that can add to or define a diagnosis of a disease or susceptibility to a 
disease which results from under-expresslon, over-expression or altered expression of IGS1. 
15 Also in this event co-expression of relevant receptor activity modifying proteins can be required 
y to obtain diagnostic assays of desired quality. Individuals carrying mutations in the IGS1 gene 

l^t may be detected at the DNA level by a variety of techniques. 

□ Nucleic acids for diagnosis may be obtained from a subject's cells, such as from blood, 

10 urine, saliva, tissue biopsy or autopsy material. The genomic DNA may be used direcBy for 

"J 20 detection or may be amplified enzymatically by using PGR or other amplification techniques prior 
to analysis. RNA or cDNA may also be used in similar fashion. Deletions and insertions can be 
Q detected by a change in size of the amplified product in comparison to the normal genotype. 

f7 Point mutations can be identified by hybridizing amplified DNA to labeled IGS1 nucleotide 

|.^^ sequences. Perfectly matched sequences can be distinguished from mismatched duplexes by 

C3 25 RNase digestton or by differences in melting temperatures. DNA sequence differences may also 
be detected by alterations in electrophoretic mobility of DNA fragments in gels, with or without 
denaturing agents, or by direct DNA sequencing. See, e.g., Myers et al,. Science (1985) 
230:1242. Sequence changes at specific locations may also be revealed by nuclease protection 
assays, such as RNase and SI protection or the chemical cleavage method. See Cotton et al.. 
30 Proc. Natl, Acad, Sd. USA (1985) 85: 4397-4401. In another embodiment, an an^y of 
oligonucleotide probes comprising the IGS1 nucleotide sequence or fragments thereof can be 
constructed to conduct efficient screening of e.g., genetic mutations. Array technology metiiods 
are welt known and have general appllc^llrty and can be used to address a variety of questions 
jn molecular genetics including gene expression, genetic linkage, and genetic variability. (See for 
35 example: M.Chee et al.. Science, Vol 274, pp 610-613 (1996)). 
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The diagnostic assays offer a process for diagnosing or detenmining a susceptibilJty to 
among other things the Diseases as mentioned above, through detection of mutation in the IGS1 
gene by the methods described. The diagnostic assays In particular offer a process for 
diagnosing or detennining a susceptlbOity to psychiatric and CNS disorders, especially 
5 movement disorders, such as tics, tremor, Tourette's syndrome, Parkinson's disease, 
Huntington's disease, dyskinesias, dystonia and spasms, through detecUon of mutation in the 
1GS1 gene by the methods described. 

In addition, among other things *e Diseases as mentioned above can be diagnosed by 
1 0 methods comprising detenmining from a sample derived from a subject an abnormally decreased 
or increased level of the fGS1 polypeptide or IGS1 mRNA. In particular psychiatric and CNS 
disorders, especially movement disorders, such as tics, tremor, Tourette's syndrome, 
Parkinson's disease. Huntington's disease, dyskinesias, dystonia and spasms, can be 
diagnosed by methods comprising determining from a sample derived from a subject an 
1 5 abnormally decreased or increased level of the IGS1 polypeptide or IGS1 mRNA, 

Decreased or increased expression can be measured at the PNA level using any of the 
methods well known in the art for the quantitation of polynucleotides, such as, for example, PGR, 
RT-PCR, RNase protection. Northern blotting and other hybridization methods. Assay 
20 techniques that can be used to detemnine levels of a protein, such as an IGS1, in a sample 
derived from a host are well known to those of skill in the art. Such assay methods include 
radioimmunoassays, competitive-binding assays, Western Blot analysis and ELISA assays. 

In anofrier aspect, tiie present mvention relates to a diagnostic kit for among other things 
25 the Diseases or suspectability to one of the Diseases as mentioned above, in particular, the 
present invention relates to a diagnostic kit for psychiatric and CNS disortiers, especially 
movement disorders, such as tics, tremor, Tourette's syndrome, Parkinson's disease, 
Huntington's disease, dyskinesias, dystonia and spasms. 
The kit may comprise: 

30 (a) an IGSI polynucleotide, preferably tiie nucleotide sequence of SEQ ID NO:1. or a 

fragment tiiereof, and/or 

(b) a nucleotide sequence complementary to tiiat of (a); and/or 

(c) an IGS1 polypeptide, preferably the polypeptide of SEQ ID N0:2, or a fragment 
thereof; and/or 

35 (d) an antibody to an IGS1 polypeptide, preferably to the polypeptide of SEQ ID NO: 2; 

and/or 
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(e) a RAMP polypeptide required for the relevant biological or antigenic properties of an 
IGS1 polypeptide. 

It will be appreciated that In any such kit, (a), (b), (c) (d) or (e) may comprise a substantial 
5 component 

Chromosome Assays 

The nucleotide sequences of tiie present invention are also valuable for chromosome 
1 0 identification. The sequence is speciflcaily targeted to and can hybridize with a particular location 
on an individual human chromosome. The mapping of relevant sequences to chromosomes 
according to the present Invention Is an important first step in correlating tiiose sequences witii 
gene associated disease. Once a sequence has been mapped to a precise chromosomal 
location, the physical position of the sequence on the chromosome can be correlated witii 
15 genetic map data. Such data are found, for example, in V. McKusick, Mendelian Inheritance in 
Man (available on line tiirough Johns Hopkins University Welch Medical Library). The 
relationship between genes and diseases tiiat have been mapped to tiie same chromosomal 
region are ttien identified ttirough linkage analysis (colnheritance of physically adjacent genes). 
The differences in tiie cDNA or genomic sequence between affected and unaffected 
20 individuals can also be determined. If a mutation Is observed in some or all of the affected 
individuals but not In any normal individuals, then the mutation is likely to be the causative agent 
of the disease. 

Antibodies 

25 

The polypeptides of the invention or tiieir fragments or analogs tiiereof, or cells expressing 
them if required together witii relevant RAMP's. may also be used as immunogens to produce 
antibodies immunospecific for the IGS1 polypeptides. The tenn "immunospecific- means tiiat tiie 
antibodies have substantial! greater affinity for the polypeptides of tiie invention than their affinity 
30 for other related polyp^tides in the prior art 

Antibodies generated against tiie IGS1 polypeptides may be obtained by administering tiie 
polypeptides or epitope-bearing fragments, analogs or cells to an animal, preferably a 
nonhuman, using routine protocols. For preparation of monoclonal antibodies, any technique, 
35 which provides antibodies produced by continuous celt line cultures, may be used. Examples 
include tiie hybridoma technique (Kohler, G. and Milstein, C. Nature (1975) 256:495-497), the 
trioma technique, ttie human B-cell hybridoma technique {Kozbor et al.. Immunology Today 
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(1983) 4:72) and the EBV-hybridoma technique (Cole et al.. MONOCLONAL ANTIBODIES AND 
CANCER THERAPY, pp. 77-96, Aian R. Uss, Inc., 1986). 

The above-described antibodies may be employed to isolate or to identify clones 
5 expressing the polypeptide or to purity the polypeptides by affinity chromatography. 

Antibodies against IGS1 polypeptides as such, or against IGS1polypeptide-RAMP 
complexes, may also be employed to treat among other things the Diseases as mentioned 
above. In particular, antibodies against IGS1 polypeptides as such, or against IGS1 polyp^tide- 
10 RAMP complexes, may be employed to treat psychiatric and CNS disorders, especially 
movement disorders, such as tics, tremor, Tourette's syndrome, Parkinson's disease, 
Huntington's disease, dysidnesias, dystonia and spasms. 

Animals 

15 

Anoti^er aspect of the invention relates to non-human animal-based systems which act as 
models for disorders arising from aberrant expression or activity of IGS1. Non-human animal- 
based model systems may also be used to further characterize the activity of the IGSI gene. 
Such systems may be utilized as part of screening strategies designed to identify compounds 
20 which are capable to treat IGSI based disorders such as among otiier tilings tiie Diseases as 
mentioned above. In particular, the systems may be utilized as part of screening strategies 
designed to identify compounds which are capable to freat IGS1 based psychiatric and CNS 
disorders, espedaliy movement disorders, such as tics, tremor, Tourette's syndrome, 
Parkinson's disease, Huntington's disease, dyskinesias, dystonia and spasms. 

25 

In this way the animai-based models may be used to identify pharmaceutical compounds, 
therapies and interventions which may be effective in treating disorders of aberrant expression 
or activity of IGS1. In addition such animal models may be used to determine the LD50 and the 
EDso in animal subjects. These data may be used to detennine Ihe In vivo efficacy of potential 
30 IGS1 disorder treatments. 

Animal-based model systems of IGSI based disorders, based on aberrant IGSI expression or 
activity, nr\ay include t>oth non-recombinant animals as weB as recombinantiy engineered 
transgenic animals. 

35 Animal models for IGS1 disorders may include, for example, genetic models. Animal 

models exhibiting IGSI based disorder-like symptoms may be engineered by utilizing, for 
example, IGSI sequences such as those described, above, in conjunction witii technk^ues for 
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producing transgenic animals that are well known to persons skHIed In the art For example, 
IGS1 sequences may be introduced into, and overexpressed and/or misexpressed in, the 
genome of the animal of interest, or, if endogenous IGS1 sequences are present, they may 
either be overexpressed, misexpressed, or, alternatively, may be disrupted in order to 
5 underexpress or inactivate IGSI gene expression. 

In order to overexpress or misexpress a IGSI gene sequence, the coding portion of the 
IGS1 gene sequence may be ligated to a regulatory sequence whfch is capable of driving high 
level gene expression or expression in a cell type in which the gene is not nonnally expressed in 
10 the animal type of interest. Sudi regulatory regions will be well known to those skilled in the art, 
and may be utilized in the absence of undue expermnentaSon. 

For underexpression of an endogenous IGS1 gene sequence, such a sequence may be 
isolated and engineered such that when reintroduced Into the genome of the animal of Interest, 
15 the endogenous IGSI g«ie alleles will be inactivated, or "knocked-out". Preferably, the 
engineered IGSI gene sequence Is introduced via gene targeting such that the endogenous 
IGSI sequence is disrupted upon integration of the engineered IGSI gene sequence into the 
animal's genome, 

20 Animals of any spedes, including, but not limited to, mice, rats, rabbits, squirrels, guinea- 

pigs, pigs, micro-pigs, goats, and non-human primates, e.g. . baboons, monkeys, and 
chimpanzees may be used to generate animal models of IGS1 related disorders. 

Any technique known in the art may be used to introduce a IGSI transgene into animals 
25 to produce the founder lines of transgenic animals. Such techniques include, but are not limited 
to pronudear microinjection (Hoppe, P.C. and Wagner, T.E.. 1989, U.S. Pat. No. 4,873,191); 
retrovirus mediated gene transfer into genn lines (van der Putten et al., Proc. Natl. Acad. Sci., 
USA 82:6148-6152, 1985); gene targeting in embryonic stem cells (Thompson et aL . Cell 
56:313-321, 1989.); electroporation of embryos (Lo. Mol, Cell. Biol. 3:1803-1814, 1983); and 
30 sperm-mediated gene transfer (Lavitrano et al.. Cell 57:717-723, 1989); etc. For a review of such 
techniques, see Gordon, Transgenic Animals, Intl. Rev. CytoL115:171-229, 1989. 

The present Invention provides for transgenic animals that cany the IGS1 transgene in all 
their cells, as well as animals which carry the transgene in some, but not all their cells, Ls*. 
35 mosaic animals. (See, for example, techniques described by Jakobovits, Curr. Biol. 4:761-753, 
1994) The transgene may be integrated as a single transgene or in concatamers, e.g., head-to- 
head tandems or head-to-tai! tandems. The transgene may also be selectiveiy Introduced into 
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and activated in a partioiiar cell type by following, for example, the teaching of Lasko et al. 
{l_asko, M,.et ai., Proc. Natl. Acad, Scl. USA 89:6232-6236, 1992). 

The regulatory sequences required for such a ceil-type specific activation will depend 
5 upon the particular cell type of interest, and will be apparent to those of skill in the art. 

When it is desired that the 1GS1 transgene be integrated into the chromosomal site of the 
endogenous IGS1 gene, gene targeting is preferred. Bn'efly, when such a technique is to be 
utiTtzed, vectors containing some nucleotide sequences homologous to the endogenous IGS1 

10 gene of interest (e.g., nucleotide sequences of the mouse 1GS1 gene) are designed for the 
purpose of integrating, via homologous recombination with chromosomal sequences, into and 
disrupting the function of, the nucleotide sequence of the endogenous IGS1 gene or gene allele. 
The transgene may also be selectively introduced into a particular cell type, thus inactivating the 
endogenous gene of interest in only that cell type, by following, for example, the teaching of Gu 

15 et al. (Gu, H. et al.-, Science 265:103-106, 1 994). The regulatory sequences required for such a 
cell-type specific inactivation will depend upon the particular cell type of interest and will be 
apparent to those of skOl in the art 

Once transgenic animals have been generated, the expression of the recombinant IGS1 
20 gene and protein may be assayed utilizing standard techniques. Initial screening may be 
accomplished by Southem blot analysis or PCR techniques to analyze animal tissues to assay 
whetiier integration of the transgene has taken place. The level of mRNA expression of the IGS1 
transgene in the tissues of the transgenic animals may also be assessed using techniques which 
indude but are not limited to Nortiiem blot analysis of tissue samples obtained from the animal, 
25 in situ hybridization analysis, and RT-PCR. Samples of target gene^xpressing tissue, may also 
be evaluated immunocytochemicaily using antibodies specific for the terget gene transgene 
product of interest The IGS1 transgenic animals tiiat express IGS1 gene mRNA or IGS1 
transgene peptide (detected immunocytochemicaily, using antibodies directed against target 
gene product epitopes) at easily detec^ble levels may tiien be further evaluated to id^tify those 
30 animals which display diaracteristic IGS1 based disorder sympton^. 

Once 1GS1 transgenic founder animals are produced jQ^, those animals which express 
IGS1 proteins in ceils or tissues of interest and which, preferably, exhibit symptoms of IGS1 
based disorders), Vney may be bred, inbred, outisred, or crossbred to produce colonies of the 
35 particular animal. Examples of such breeding strategies include but are not limited to: 
outbreeding of founder animals with more than one integration site in order to establish separate 
lines; inbreeding of separate lines in order to produce compound IGS1 transg^ics that express 
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the IGS1 transgene of interest at higher levels because of the effects of additive expression of 
each IGS1 transgene; crossing of heterozygous transgenic animals to produce animeis 
homozygous for a given integration site in order to both augment expression and eliminate the 
possible need for screening of animals by DNA analysis; crossing of separate homozygous lines 

5 to produce compound heterozygous or homozygous lines; breeding animals to different inbred 
genetic back^unds so as to examine effects of modifying alleles on expression of the IGSi 
transgene and the developntent of IGSI -like symptoms. One such approach is to cross the IGSI 
transgenic founder animals with a wild type strain to produce an F1 generation that exhibits 
IGS1 related disorder-like symptoms, such as those described above. The F1 generation may 

10 then be inbred in order to deveiop a homozygous line, if it is found that homozygous target gene 
transgenic animals are viable. 

Vaccines 

15 Another aspect of the inventk3n relates to a method for induting an immunoiogicai 

response in a mammal whic^ comprises administering to (for example by inoculation) the 
mammal the IGSI polypeptide, or a fragment thereof, if required together with a RAMP 
polypeptide, adequate to produce antibody and/or T ceil immune response to protect said animal 
from among o^er things one of the Diseases as mentioned above. 

20 

Yet another aspect of the Invention relates to a method of inducing immunological 
response in a mammal which comprises delivering the IGSI polypeptide via a vector directing 
expression of the IGSI poiynucleotide in vivo in order to induce such an immunological 
response to produce antibody to protect said animal from diseases. 

25 

A furtiier aspect of the invention relates to an immunotogical/vaccine formulation 
(composition) which, when introduced into a mammaiian host, induces an immunoiogicai 
response in tiiat mammal to an IGSI polypeptide wherein tiie composition comprises an IGSI 
polypeptide or IGS1 gene. Suc^ immunological/vaccine formulations (compositions) may be 

30 eiUier therapeutic immunologicai/vaccine formulations or prophylactic rmmunological/vaccine 
formulations. The vaccine formulation may furtiier comprise a suitable carrier. Since tiie IGS1 
polypeptide may be broken down In tiie stomach, it is preferably adnrunistered parenterally 
(including subcutaneous, intramuscular, Intravenous, infradermal etc. injection). Formulations 
suitable for parenteral administration include aqueous and non-aqueous sterile injection 

35 solutions which may contain antl-oxidants, buffers, bacteck>stats and sdutes whidi render tiie 
formulation Isotonic with tiie blood of tiie recipient; and aqueous and non-aqueous sterile 
suspensions which may include suspending agents or tiilckening agents. The formulations may 
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be presented in unit-dose or multi-dose containers, for exampiet sealed ampoules and viais and 
may be stored in a freeze-drled condition requiring only the addition of Uie sterile liquid carrier 
immediately prior to use. The vaccine formulation may also include adjuvant systems for 
enhancing the immunogenicity of the formulation, such as oil-In water systems and other 
5 systems known in the art. The dosage will depend on the specific acti\nty of the vaccine and can 
be readily determined by routine experimentation. 

Screening Assays 

10 The IGS1 polypeptide of the present invention may be employed in a screening process 

for compounds which bind the receptor and which activate (agonists) or inhibit activation of 
(antagonists) the receptor polypeptide of the present invention. Thus, polypeptides of the 
invention may also be used to assess the binding of small molecule substrates and ligands In, 
for example, cells, cell-free preparations, chemical libraries, and natural product mbctures. These 

15 substrates and ligands may be natural substrates and ligands or may be structural or functional 
mimettcs. 

IGS1 polypeptides are responsible for biological functions, including pathologies. 
Accordingly, it is desirable to find compounds and dmgs which stimulate IGS1 on the one hand 

20 and which can inhibit the function of IGS1 on the other hand. In general, agonists are employed 
for therapeutic and prophylactic purposes for such conditions as among other things the 
Diseases as mentioned above. In particular, agonists are employed for therapeutic and 
prophylactic purposes for psychiatric and CNS disorders, especially movement disorders, such 
as tics, tremor, Tourette's syndrome, Parkinson's disease, Huntington's disease, dyskinesias, 

25 dystonia and spasms. 

Antagonists may be employed for a variety of therapeutic and prophylactic purposes for 
such conditions as among other things the Diseases as mentioned above, in particular, 
antagonists may t>e employed for a variety of therapeutic and prophylactic purposes for 
30 psychiatric and CNS disorders, especially movement disorders, sudi as tics, tremor, Tourette's 
syndrome, Parkinson's disease, Huntington's disease, dyskinesias, dystonia and spasms. 

In general, such screening procedures involve producing appropriate cells, which express 
the receptor polypeptide of the present invention on the surfiace thereof and, if essential co- 
35 expression of RAMP's at the surface tiiereof. Such cells include ceils from mammals, yeast, 
Drosophila or E. coll. Cells expressing the receptor (or ceil membrane containing the pressed 
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receptor) are then contacted with a test compound to observe binding, or stimulation or inhibition 
of a tunctionai response. 

One screening technique includes the use of ceiis which express the receptor of this 
5 invention {for example, transfected CHO cells) in a system which measures extraceiluiar pH, 
intracellular pH, or intracellular caicium changes caused by receptor activation. In this technique, 
compounds may be contacted with cells expressing ^e receptor polypeptide of the present 
invention. A second messenger response, e,g., signal transduction, pH changes, or changes ki 
calcium level. Is then measured to determine whether the potential compound activates or 
1 0 inhibits the receptor. 

Another method Involves screening for receptor inhibitors fay determining modulation of a 
receptor-mediated signal, such as cAMP accumulafion and/or adenylate cyclase activity. Such a 
method involves transfecting an eukaryotic ceil with the receptor of this invention to express the 
15 receptor on tiie cell sur^ce. ITie cell Is then exposed to an agonist to the receptor of this 
invention in the presence of a potential antagonist, if the potential antagonist binds the receptor, 
and thus inhibits receptor binding, the agonist-mediated signal will be modulated. 

Another method for detecting agonists or antagonists for the receptor of the present 
20 Invention is the yeast-based technology as described in U.S. Patent 5,482,835. 

The assays may simply test binding of a candidate compound wherein adherence to the 
ceils bearing tiie receptor is detected by means of a label directly or indirectly associated with 
the candidate compound or in an assay involving competition with a labeled competitor. Further, 
25 these assays may test whether the candidate compound results in a signal generated by 
activation of the receptor, using detection systems appropriate to the cells bearing the receptor 
at their surfaces. Inhibitors of activation are generally assayed in tine presence of a known 
agonist and the effect on activation by the agonist by the presence of the candidate compound is 
observed. 

30 

Further, the assays may simply comprise the steps of mixing a candidate compound with 
a solution containing an 1GS1 polypeptide to fomn a mixture, measuring the IGS1 activity in the 
mixture, and comparing the 1GS1 activity of tiie mixture to a standard. 

35 The IGSI cDNA, protein and antibodies to the protein may also be used to configure 

assays for detecting the effect of added compounds on the production of 1GS1 mRNA and 
protein in ceils. For example, an ELISA may be constructed for measuring secreted or cell 
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associated levels of 1GS1 protein using monoclonal and polyclonal antibodies by standard 
methods known. in the art, and this can be used to discover agents which may inhibit or enhance 
the production of IGS1 (also called antagonist or agonist, respectively) from suitably manipulated 
ceils or tissues. Standard methods for conducting screening assays are well known in the art 

5 

Examples of potential IGS1 antagonists include antibodies or. In some cases, 
oligonudeotides or proteins which are closely related to the ligand of the IGS1, e.g., a fragment 
of the ligand, or small molecules which bind to the receptor but do not elicit a response* so that 
the activity of the receptor is prevented. 

10 

Thus In another aspect, the present invention relates to a screening kit for identifying 
agonists, antagonists, iigands, receptors, substrates, enzymes, etc. for iGSi polypeptides; or 
compounds which decrease or enhance the production of IGSI polypeptides, which comprises: 
(a) an IGS1 polypeptide, prefer^ly that of SEQ ID NO:2: 
15 (b) a recombinant ceil expressing an IGSI polypeptide, preferably that of SEQ ID NO:2; 

(c) a cell membrane expressing an IGSI polypeptide, preferably that of SEQ ID N0:2; or 

(d) antibody to an IGS1 polypeptide, preferably that of SEQ ID NO: 2. 

It will be appreciated that in any such kit, (a), (b). (c) or (d) may comprise a substantial 
20 component. 

Prophylactic and Therapeutic Methods 

This invention provides methods of treating abnormal conditions related to both an excess 
25 of and insufRcient amounts of IGS1 activity. 

If the activity of IGSI is in excess, several approaches are available. One approach 
comprises administering to a subject an inhibitor compound (antagonist) as hereinabove 
described along with a phannaceutically acceptable carrier in an amount effective to inhibit 
30 activation by blocidng binding of ligands to the IGSI, or by inhibiting interaction with a RAMP 
polypeptide or a second signal, and thereby alleviating the abnormal condition. 



35 



In another approach, soluble forms of IGSI polypeptides still capable of binding the iigand 
Jn competition with endogenous IGSI may be administered. Typical embodiments of such 
competitors comprise firagments of the IGSI polypeptide. 
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(n still another approach, expression of the gene encoding endogenous IGS1 can be 
inhibited using expression-blocking techniques. Known such techniques Involve the use of 
antisense sequences, either Internally generated or separately administered. See, for example, 
O'Connor, J Neurochem (1991) 56:560 in Oligodeoxynucieotides as Antisense Inhibitors of 
5 Gene Expression, CRC Press, Boca Raton, Florida USA (1988). Alternatively, oligonucleotides, 
which fom triple helices with the gene, can be supplied. See, for example, Lee et aL, Nucleic 
Acids Res (1979) 5:3073; Cooney et al.. Science (1988) 241:456; D^an et al. Science (1991) 
251:1360. These oligomers can be administered per se or the relevant oligomers can be 
expressed in vivo. Synthetic antisense or triplex digonudeottdes may comprise modified bases 
10 or modified backbones. Examples of ihe latter include metifiylphosphonate, phosphorothioate or 
peptide nucleic acid backbones. Such backbones are incorporated in the antisense or triplex 
oligonucleotide in order to provide protection from degradation by nucleases and are well known 
in the art. Antisense and triplex molecules synthesized with these or otiier modified backbones 
also form part of the present invention. 

15 

In addition, expressfon of the IGS1 polypeptide may be prevented by using ribozymes 
specific to the IGS1 mRNA sequence. Ribozymes are catalytically active RNAs that can be 
natural or synthetic (see for example Usman, N, et ah, Cun*. Opin. Struct. Biol (1996) 6(4), 527- 
33.) Synthetic ribozymes can be designed to specifically cleave IGS1 mlRNAs at selected 
20 positions thereby preventing translation of the IGS1 mRNAs into functional polypeptide. 
Ribozymes may be synthesized with a natural ribose phosphate backbone and natural bases, as 
normally found in RNA molecules* Alternatively the r&osymes may be synthesized with non- 
natural backbones to provide protection from ribonudease degradation, for example, 2 -O- 
mefhyi F^A, and may contain modified bases. 

25 

For treating abnomial conditions related to an under-expresslon of IGS1 and its activity, 
several approaches are also available. One approach comprises administering to a subject a 
tinerapeutically effective amount of a compound which activates IGS1, i.e., an agonist as 
descr&ed above, in combination with a pharmaceutically acceptable carrier, to tiiereby alleviate 

30 the abnomnal condition. Alternatively, gene therapy may be emptoyed to effiect the endogenous 
productbn of IGS1 by the relevant cells in the subject For example, a polynudeotide of the 
invention may be engineered for expression in a replication defective retroviral vector, as 
discussed above. The retroviral expression construct may tiien be isolated and introduced into a 
packaging cell transduced with a retroviral plasmid vector confining RNA encoding a 

35 polypeptide of the present invention such tiiat tiie packaging cell now produces infectious viral 
partides containing the gene of interest These producer cells may be administered to a subject 
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for engineering cells in vivo and expression of the polypeptide in vivo. For overview of gene 
therapy, see Chapter 20, Gene Therapy and other Molecular Genetic-based Therapeutic 
Approaches, (and references cited therein) In Human Molecular Genetics, Strachan T. and Read 
A.P., BIOS Scientific Publishers Ltd (1996), 

5 

Any of the therapeutic methods described above may be applied to any subject in need of 
such ^erapy, including, for example, mammals sudi as dogs, cats, cows, horses, rabbits, 
monkeys, and most preferably, humans. 

1 0 Formulation and Administration 

Peptides, such as the soluble form of IGS1 polypeptides, and agonists and antagonist 
peptides or small molecules, may be formulated in combination with a suitable pharmaceiitical 
carrier. Such formulations comprise a therapeutically effective amount of the polypeptide or 
1 5 compound, and a pharmaceuticaify acceptable carrier or excipient. Formulation should suit the 
mode of administration, and is weli within the skill of the art. The invention further relates to 
pharmaceutical packs and kits comprising one or more containers filled with one or more of the 
ingredients of the aforementioned compositions of the invention. 

20 Polypeptides and oti^er compounds of the present invention may be employed alone or in 

conjunction wiih other compounds, such as therapeutic compounds. 

Preferred forms of systemic administration of the pharmaceutical compositions include 
injection, typically by intravenous injection. Other injection routes, such as subcutaneous, 
25 intramuscular, or intraperitoneal, can be used. Alternative means for systemic administration 
include transmucosal and transdermal administration using penetrants such as bile salts or 
fusidic acids or other detergents, in addition, if property formulated In enteric or encapsulated 
formulations, oral administration may also be possible. 

30 The dosage range required depends on the choice of peptide or compound, the route of 

administration, the nature of tiie formulation, tiie nature of the subjecfs condition, and the 
judgment of the attending practitioner. Suitable dosages are in tiie range of 0.1-100 pg/kg of 
subject. Wide variations in tiie needed dosage, however, are to be expected in view of tiie 
variety of compounds available and the differing efficiencies of various routes of administration. 

35 For example, oral administiralfon would be expected to require higher dosages tiian 
administration by intravenous injection. Variations in tiiese dosage levels can be adjusted using 
standard empirical routines for optimization, as is w^l understood in tiie art. 
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Polypeptides used in treatment can also be generated endogenously in the subject, in 
treatment modalities often referred to as "gene therapy" as described above. Thus, for example, 
cells from a subject may be engineered with a polynucleotide, such as a DNA or RNA, to encode 
5 a polypeptide ex vivo, and for example, by the use of a retroviral piasmid vector. The cells are 
tiien introduced into the subject. 

The following examples are only intended to further illustrate the invention in more detail, 
and therefore these examples are not deemed to restrict the scope of the Invention in any way. 
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EXAMPLE 1. THE CLONING OF CDNA ENCODING A NOVEL G PROTEIN -COUPLED 
RECEPTOR. 

5 Example la. Homology PCR cloning of a genomic fragment encoding a novel G-protein 
coupled receptor (GPCR). 

A PCR based homology cloning strategy was used to isolate partial genomic DNA 
sequences encoding novel G-protein coupled receptors. The following fonward (F11) and 
10 reverse {R13) degenerate PCR primers were designed in conserved areas of the neurotensin 

receptor gene family within transmembrane domain 1 (TM1) and at the boundary of 
transmembrane domain 3 with intraceliuiar loop n*2 (TIVt3/I2) respectively: 

F11 (TM1): 

1 5 5 -CATCTTCGTCGTCGGCAC(A,C,G or T)G(C or T)(A,C.G or T)GG(A,C.G or T)AA-3' 

(SEQ ID NO: 3) 

R13 (TM3/12): 

S'-GGGTGGCAGATGGCCACA or G)(A or G)(C or T)A(A,C.G or T)C(G or T)(C or T)TC-3' 
f^O (SEQ ID NO: 4) 

^ In addition a 3' blocked oligo primer (HNTR1 F1ST0P) was designed: 

HNTR1F1STOP: 

?\25 5'- ACGGTGGGCAACACGGTGACGGCGTr-3'-3 -dA (SEQ ID NO: 5) 

|r4: The 3* blocked primer was specific for the human neurotensin receptor (NTR1 ) cDNA in the TM1 
;pi encoding area and partially overlapped (and competed) with the degenerated forward primer. Its 
3 -terminus is blocked with a 3*-deoxyadenosine group to prevent polymerase-catalyzed 
30 extension {Eurogentec, Belgium catalogue OL-0401-0302). 

PCR reactions were carried out in a 60pl volume and contained 100ng human genomic 
DNA (Clontech). 6 mMO x PCR buffer il (lOOmM Tris-HCI pH 8.3; 500 mM KCl, Perkin Elmer), 
3.6 pi 25 mM MgC^ 0.36pl dNTPs (25mM of each dNTP), 1.5 units AmpliTaq™ polymerase 
(Perkin Elmer), 30 pmoies of each of the degenerated forward and reverse primers and 100 
35 pmoies of the 3* blocked primer. Reaction tubes were heated at 94''C for 2 min and then 
' subjected to 20 cycles of denaturation (94'*C, 30 sec), annealing (55*C, 1 min, touchdown - 
0.25''C/cycle) and extension (72'C. Imin), followed by ano^er 20 cycles of denaturation (94''C, 
30 sec), annealing (SO'^C, 1 min) and extension (72°C, i min). Finally reaction tubes were 
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heated for 5 min at 72'C. PGR reaction products were size fractionated on a 2% agarose gel 
and stained with ethidium bromide. A fragment of expected size {± 300 bp) was purified from gei 
using the Qiaex-li™ purification kit (Qiagen inc.) and ligated into the pGEM-T plasmid according 
to the procedure recommended by the supplier (pGEM-T kit Promega). The recombinant 
5 plasmids thus produced were used to transfomn competent E. coll SURE™ 2 bacteria 
(Stratagene). 

Transformed cells were plated on LB agar plates containing ampicillin (100 pg/mi), IPTG 
(0.5 mM) and X-gal (50 pg/ml). Colonies were lifted onto Hybond N+ membranes (Amersham) 
and DNA was denatured and fixed according to the microwave oven procedure of Buluwela et 
10 al. (Nucleic acids Research 17, p452; 1989). Colony lifts were prehybridized at 65X for 2 h in 
modified Church buffer (0.5M phosphate, 7% SOS, 10 mM EDTA) and then hybridised overnight 
at SSX in the same buffer containing 2x10^ cpm /ml of an equimolar amount of ^P-labelled 
human neurotensin receptor 1 and 2 cDNA probe '(NTR1/2). cDNA probes containing the entire 
coding sequence of human NTR1 and NTR2 were radiolabelled via random primed incorporation 
15 of [a-^2P]dCTP to a specific activity of > 10® cpm/yg using the Prime-It !! kit™ (Stratagene) 
according to the instructions provided by the supplier. Hybridized filters were washed at high 
^ stringency (2 x 30 min at raom temperature in 2 x SSC/ 0.1% SDS followed by 2 washes of 40 
3 min at 65*C in 0.1 x SSC, 0.1% SDS) and autoradiographed overnight. A number of random 
white cojonies that showed no hybridization signal after high stringency washing were selected 
;^0 for DNA sequence analysis. 

£ DNA sequencing reactions were carried out using the ABI Prism™ BigDye Terminator 

j;: cycle Sequencing reaction kit (PE-ABI), Cycle Sequencing reaction products were purified via 
,Q EtOH/NaOAc precipitation and loaded on an ABI 373 automated sequencer. Two neariy identical 
" clones (HNT642 and HNT768) were identified that seemed to encode part of a novel member of 
wis the GPCR family. We refer to this novel GPCR as IGS1 . 



Table 3: Overview of oligo primers used. 



SEQ ID NO: 3 


F11: 5'-CATCTTCGTGGTCGGCAC(A.C.G orT)G(C or T)(A,C,G or T)GG(A, 

C,G or T)AA-3' 


SEQ ID NO: 4 


R13 : 5'-GGGTGGCAGATGGCCA(A or G)(A or G){C or T)A(A,C.G or T)C{G 
orT)(C orT)TC-3* 


SEQ ID NO: 5 


HNTR1F1ST0P: 5*- ACGGTGGGCAACACGGTGACGGCGTr-3'-3'-dA 


SEQ ID NO: 6 


AP1: 5'-CCATCCTAATACGACTCACTATAGGGC-3' 


SEQ ID NO: 7 


AP2: 5'-ACTCACTATAGGGCTCGAGCGGC'3' 


SEQ ID NO: 8 


IP1 1260: 5'-TrTATCTTTAACCTCCTCGTCACCGACC-3* 


SEQ !D NO: 9 


iP11261: 5'-TAGTGTTGCAGCGCAAGCCG-3' 


SEQ ID NO: 10 


IP1 1262: 5'-GGCAGCGTTCCACTGACACCAAGACAATGG-3* 



fa 
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SEQ ID NO: 11 


IP1 1 263: 5'-CAGCGTTCCACTGACACCAAGACAATGG-3* 


SEQ ID NO: 12 


IP1 1 264: 5*-AAGGCGAACAGGTGGGTGAGGCTAACC-3* 


SEQ ID NO: 13 


1P11515: 5'-TGGCGAAGGCGAACAGGTGG-3' 


SEQ ID NO: 14 


IP1 1 516: 5'-GCGAAGGCGAACAGGTGGGTGAGG-3' 


SEQ ID NO: 15 


IP1 1 684: 5*-CTAGTGTTGCAGCGCAAGCCGCAG-3' 


SEQ ID NO: 15 


IP12261: S'-CACAGAAAGCATAACCAGTGATTGAACC-a' 


SEQ ID NO: 17 


(P12262: 5'-GCTTTAGGTTCCTGGAATCCCATTTGG-3' 


SEQ ID NO: 18 


1P12264: 5*-TTGTCACCAGCATAGGCACTGAGTG-3* 



Example 1b. Cloning of cDNA fragments containing the complete IGS1 coding sequence. 

5 The complete coding sequence of IGS1 cDNA was obtained via rapid amplification of 

cDNA ends {RACE analysis). 5 - and 3' RACE PCRs were performed on Marathon-Ready™ 
human brain cDNA (Clontech n'* 7400-1), using the adaptor primer 1 (AP1: SEQ ID NO: 6) 
provided with the Marathon™ cDNA amplification kit (Clontech K1 802-1) and IGS1 specific 
primers IP11261 (3' RACE; SEQ ID NO: 9) and IP11262 and IP11253 (5' RACE; SEQ ID NO: 10 
;|10 and 11 respectively), based on the DNA sequence of denes HNT642 and HNT758 (Fig.1). 
Subsequently a nested RACE PGR was carried out with adaptor primer 2 (AP2; SEQ ID NO: 7) 
and the IGS1 specific nested primers IP11260 (3'RACE; SEQ ID NO: 8) and IP11515 and 
IP11516 (5'RACE; SEQ ID NO: 13 and 14 respectively)). Primary and nested PGR RACE 
reactions were performed according to the instructions of the Marathon-Ready™ cDNA user 
"'15 manual provided by Clontech. The nested PGR RACE products were separated on a 1% 
agarose ge! and stained with EtBr, The gel was blotted onto Hybond N* membranes and 
hybridized overnight in Church hybridisation buffer at BS^'C with the ^P-iabeiled insert of done 
HNT642. 

Southern blot analysis of both the AP2/IP11515 and AP2/IP11516 smCE nested PGR 
32Q reactions showed several positive bands (±200bp, db25Qbp, ±330bp, ±360bp, ±400bp and 
±700bp). Each of these bands was purified firom gei and cloned in the pGEM-T plasmid vector 
(the respective PGR fragments from the IP11515 and 1P11516 nested 5' RACE reactions were 
pooled before cloning). 3-4 random colonies from each fragment were sequenced {= clones 
HNT1 393-1412) (Fig.1). 

25 The nested AP-2/1P1 1260 3 -RACE PGR reaction showed several bands. The largest 3' 

nested RACE PGR fragment <± 1,550 bp) that hybridized with the 1GS1 probe was purified from 
, gel, ligated in pGEM-T (Promega) and used to transform competent £. coH SURE II cells. IGS1 
specific transfonnants from this ligation reaction were identified after colony hybridization using 
the ^^P-labelled insert of clone HNT642. The colony blots were hybridized to the probe as 

30 specified before and washed at high stringency (0.1 x SSC 0.1% SDS at 65°C for 30 min). The 
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hybridization screening of the 3' RACE nested PGR library yielded 3 positive clones. Two of 
these {HNT 1413-1414) were sequenced. 

In two additional experiments, three more 3' RACE cDNA clones {HB4686, HB4687 and 
HB4688) were obtained from Marathon-Ready™ human brain cDNA (Clontech), following the 
5 procedures outlined in the manual provided by the supplier (Clontech PT1 156-1). In one 
■ experiment products from a primary 3' RACE reaction (obtained using 1GS1 specific primer 
1P11261 and adaptor primer API) were reampiified using the hemi-nested primer pair 
1P11260/IP12261 (SEQ ID NO: 8 and 16 respectively). This yielded an expected ± 1400 bp 
fragment whidi was purified from gel and cloned in the pGEM-T plasmid vector, yielding clones 
10 HB4686 and HB4687. In the other experiment primary 3* RACE PGR products (obtained using 
1GS1 specific primer IP11884 (SEQ ID NO: 15) and adaptor primer API) were reamplified using 
the nested primer pair 1P1 1260/iP12261 . A ± 1400 bp fragment resulting from this reaction was 
purified and cloned into the pGEM-T plasmid vector, yielding clone HB4688, 

All 1GS1 cDNA clones that were isolated were fully sequenced and could be assembled 
15 into a single contig (Fjg-1). The part of this contiguous cDNA sequence that was determined 
from at least four independent cONA clones is presented here as IGSIDNA {SEQ ID NO: 1) 
Translation of this contig revealed a long open reading frame predicting a protein of 508 amino 
m acids which showed good homology to GPCR proteins (IGSIPROT; SEQ ID NO: 2). 
m A computer-assisted homology search (Biastn; Altschul S,F, et al. [1997], Nucleic Acids Res. 
ClO 25:3389-3402) of the DNA sequence of the IGSI contig against the expressed sequence tag 
!y database (dbest) showed the presence of EST20889 (accession no M318717) and EST 
5 accession no Ai672141 which both overiapped with the 3' end of the IGSI contig but were 
£ outside of the IGS1 open reading frame (Fig.1 ). 

j?5 Example 1c. Isolation of a contiguous cDNA fragment containing the complete IGS1 
coding sequence. 

fy A contiguous iGS1 cDNA done was generated via overiap-PCR on the clone HNT1398 

and HNT1413 templates. 100 ng of HNT1398 plasmid DNA and lOOng HNT1413 plasmid were 
30 PGR amplified in separate reactions (50 pl) using primer pairs IP12264/IP1 1264 (SEQ ID NO: 1 8 
and 12 respectively) and )P11260/IP12262 (SEQ ID NO: 8 and 17 respectively) respectively, (30 
PGR cycles of denaturation [94''C, 30 sec], annealing [60'*C, 30 sec] and extension [72*0, 
Imin] using the Expand™ High Fidelity PGR system [Boehringer]). One p\ amounts of each PGR 
reaction were combined and reamplified using primer pair 1P12264/1P12261 under the same 
35 conditions. This overiap-PCR reaction yielded a band of i 1730 bp, which was purified from gel 
and iigated into the pGEM-T plasmid vector. Recombinant plasmids were used to transform 
competent E. coll DHSaP bacteria. Transformed cells were plated on LB agar plates containing 
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ampiciilin (100 \jglm\). Plasmid DNA was prepared from a number of random colonies and the 
insert size was determined via restriction digestion. Three clones containing a ± 1730 bp insert 
were sequenced. The sequence of clone HB4693 was completely identical to that of the 
consensus IGS1 cDNA sequence (see Fig.1). The bacterial strain harboring plasmid HB4693 
5 was recloned after replating on LB agar plates containing 100 pg ampicrllrn/mi and deposited 
both in the Innogenetics strain list (ICCG#4297) and at the Centraalfaureau voor 
Schimmelculturen (CBS) in Baarn, The Netherlands (deposit no. CBS 102049). Piasmid DNA 
prepared from the recloned isolate was resequenced and found to be identical to the consensus 
sequence determined previously. 

1 0 Note: we later found out that the primer IP 12262 sequence was not included in the insert 

sequence of clone HNT1413 and that as a consequence no amplicon could have been 
generated from the HNT1413 template. Therefore .we assume that the successful amplification 
of an overlap fragment occurred via direct overlap between the HNT1413 plasmid DNA {carried 
over into the overiap PCR reaction tube) and the amplicon generated from the HNT1398 

1 5 template. 

EXAMPLE 2. NORTHERN AND "MTE ARRAY" ANALYSIS OF IGS1. 

Example 2a. Construction of the pcDNA3.i(+)hu IGS1 expression vector. 

5 \ig pcDNA3.1(+) (Invitrogen) was cut with Hindlll (3h 37"C). biunted with T4 
polymerase in the presence of dNTP's ( 0.25mM f.c), and analyzed on gel. The linearized DNA 
was eluted from gel (using the Qiaex U extraction kit, Qragen) and dissolved in 40 p! HjO. This 
DNA was digested with Notl, and again analyzed on gel. The obtained 5354 bp vector fragment 
was eluted from gel using the QtaexU gel extraction kit and dissolved in 40pl H^O. 5pl was 
analyzed on gel to check size, quantity and purity. 

The human IGS1 coding sequence was obtained after Naei/Notl digestion (3h, 37*'C) of 
5 pg pGEM-ThulGSI plasmid (ICCG#4297). The digestion resulted in 3 fragments of 400bp, 
1629bp and 2702bp as shown by agarose gel electrophoresis. The 1629bp fragment was eluted 
from gel (Qiaexll) and redissolved in 40^1 HjO. 5 pi was analyzed on gel. 

One pi of the Hindlll digested pcDNA3,1(+) vector, 3 pi insert and 16 pi HgO were added 
to a Ready-To-Go ligase tube (T4 DNA Itgase, Amersham Phamiacia Biotedi) and incubated for 
1h at RT. Two pi of the ligation mix was used to transform chemically competent DHSaF' 
bacteria. 200 pi of the transformed bacteria were plated on LB plates (1 OOpg amp icilt in/mi) and 
grown overnight at 37*C. 16 random colonies were picKed and cultured in 3 ml LB medium 
containing ampiciilin. Plasmid DNA was prepared using the BloRobot™ 9600 nucleic acid 
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purificatian system (Qiagen) and anaiyzed via restriction analysts using the Not!, Pstl and Sphl 
restriction enzymes, DNA from one colony with the con-ect restriction pattern was partially 
sequenced to verify the insertion points and found to have the expected sequence. The partially 
sequenced colony was deposited in the Innogenetics strainlist {ICCG #4350) and a large amount 
5 of DNA (MegaPrep, Qiagen 500 kit) was prepared from the deposited sfrain. Sequence analysis 
of this large scale DNA prep (500 yl of 3[jg/}ji) confirmed the expected sequence. 

Example 2b. MTE (multiple tissue expression) array analysis, 

10 25 ng human IGS1 DNA (1093 bp Aatll insert from pcDNA3.1.hulGS1 [ICCG #4350] ) 

was labelled using {a-^^P)-dCTP . The labeled probe was purified using a Micro Bio-Spin P-30 
column (BioRad). 16 x 10® cpm labelled huIGSI cDNA probe was mixed with 30 pg of Cot-1 
DNA, 1 50 pg of sheared hem'ng sperm DNA and 50 pi 20x SSC in a total volume of 200pl, 
heated for 5 min, at 95*C and then incubated for 30 min, at eQ°C. This mixture was added to 5 

15 mi Express Hyb solution and eveniy distributed over the human Multiple Tissue Expression 
(MTE) array (Clontech #7775-1) , The an-ay was hybridized overnight at 6B°C. The blot was 
rinsed four times for 20 min at 65*C in 2XSSC/1%SDS and two times for 20 min at SS^C in 

^ 0,1 XSSC/0,5%SDS. The blot was autoradiographed using X-ray film. 

IS Hybridization of the iGS1 probe on the MTE anray. showed strong signals on caudate 

|2p nucleus and putamen only (Fig.2>. 

^ ^ Example 2c. Northern lalot analysis. 

'T 25 ng human (GSI DNA (1093 bp Aatll insert from pcDNA3.1.hulGS1 [ICCG #4350] } 

^ was labelled using (a-^P)-dCTP . The labeled probe was purified using a Micro Bio-Spin P-30 
"^"^ column (BioRad). 8x10® cpm labelled hulGSI cDNA probe was denatured for 5 min. at QS'C 

and added to 5 ml Express Hyb solution and evenly distributed over the Human Brain MTN Blots 
^ il or IV (Clontech #7755-1 and #7769-1 respectively) , The blot was hybridized overnight at 
fll 68*'C. The blot was rinsed four times for 10 min at room temperature in 2XSSC/0,06%SDS and 
30 two times for 40 min at SOX in 0,1XSSC/0,1 %SDS. The blot was autoradiographed using X-ray 

film. 

Hybridization of the 1GS1 probe on Northern blots of RNA from different human brain 
regions showed 2 strong bands of approximately 4.400 and 9,000 nucleotides (nt) in both 
putamen and caudate nucleus (Fig.3), This lower band was slighGy more intense in caudate 
35 nucleus* while the reverse was the case for putamen. The 4,400 and 9,000 nt bands could also 
be seen in thalamus but both were very weak. In addition a very faint 9,000 nt transcript was 
detected in substantia nigra but no 4,400 band. Finally extremely weak 9,000 nt bands were 
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observed in cerebellum, medulla and amygdafa. The 4,400 nt band could not be observed in 
thalamus and substantia nigra. These results are in agreement with the results of the MTE 
analysis, in the sense that the strongest expression of IGSI was observed in caudate nucleus 
and in putamen. However the presence of 2 transcripts is unexpected. Whereas the 4,400 nt 
5 band most likely corresponds to the IGS1 mRNA, the origin of the 9,000 nt band is unclear. 
Since the IGSI gene does not contain introns (at least not within the coding area) the 9.000 nt 
transcript is probably not due to an unspliced or aitematively spliced transcript It might be a 
1GS1 transcript with an alternative poiy-adenylation site or else it is just a cross-hybridizing 
species. We assume that in cases where only a very weak 9,000 nt transcript was detected and 
10 no 4,400 transcript, this is due to tiie fact that the 9,000 nt transcript is slightly more intense than 
the 4,400 transcript and that this lower band therefore was just below the detection limit of the 
Northern assay. 

These resuits were confirmed by )n situ hybridization analysis of IGS1 in rat brain, in 
15 which IGS1 expression was detected in anatomicaliy identical areas as described above. 



EXAMPLE 3. SCREENING OF PUTATIVE UGANDS FOR IGSI, 



Example 3a. Construction of lGS-1 transfected CHOG 1 6-ceils. 

To identify ligands for IGS1, Chinese Hamster Ovary (CHO) ceils were stably 
transfected with IGS1. Since the G-protein coupling mechanism of IGS1 was unknovwi, a 
specific CHO-ceil strain was used, which expresses the G-protein G 16 (CHOG 16, Molecular 
Devices), known as "universal adapted for GPCRs (Miiiigan G. et al. (1996) Trends Pharmacol. 
□ ScM7:235-7), 

fy The Materials used included: IGS1-pREP9 vecton SuperFect Transfection Reagent 

(Qiagen); Growth-medium: CHO-S-SFM it (Gibco BRL), supplemented with 10% FCS, 2mM L- 
giutamin, Hygromycin B 400^ig/ml; Selection-medium: CHO-S-SFM II (Gibco BRL), 

30 supplemented with 10% FCS, 2mM L-glutamin, Hygromycin B 400fig/m] and Geneticin 
500pg/ml; RNeasy Mini Kit (Qiagen), DNase I (Ambion, 2 Superscript II (Gibco BRL), 
Superscript II 200U (Gibco BRL), AmpliTaq (PericinElmer) 

The IGS1 coding sequence vras cloned from pcDNAS.I.hulGSI [ICCG # 4350] into 
pREP9 (Invitrogen) via Xhol/Nhel sites. CHOGalS cells were transfected with SuperFect 

35 (Qiagen), as described by the manufacturer. Transfections were done in T25 flasks. After 24 
hours in Growth-medium, medium was removed and replaced by Selection-medium. After 
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growing to confluency in Selection-medium the poiycionals were passed two times in T75 flasks. 
To obtain monoclonais, cells were seeded in Limited Dilution, 

Selection of monoclonais was done by RT-PCR. 14 monoclonais were tested, RNA was 
isolated from monodonals (1 confluent weii from 24 wells plate) with the RNeasy Mini Kit 
5 (Qiagen), according to the supplied protocol. RNA was treated with DNase I (Ambion, 2 U/^il), 1 
U per sample. Half of the RNA sample was used for RT-PCR using Superscript II (Gibco BRL), 
Primer annealing was carried out with RNA and oiigo-dT16 (0,6 ^M) for 10 min at 65 to 
15 "C. First Strand Buffer (Gibco BRL) wim dNTP's 0.43mM each, DTT 10mM, 20U RNasIn ( 
Promega, 4011/^1) and Superscript W 200U (Gibco BRL, 200U/jil) to a final volume of 30 \3i was 

1 0 added, followed by incubation at 42 ''C for 1 hour. 

PGR was carried out in 25^1 with IGS1 specific interna! primers, with AmpliTaq 
(PerkinElmer). Firstly, PGR with 35 cycles was peri'omied. To confimi the positive monoclonais 
and to select the best ones, another PGR with fewer cydes and higher annealing temperature 
was perfonmed. Per PGR reaction 2 ^1 First Strand cDNA (from 30 jil) was used. 
15 The six best monodonals were grown in T75 flask to confluency and frozen in growth 

medium, containing 10% DMSO. 

0 Example 3b. Intracellular calcium measurements. 

|,y 

Clo The CHOG 16-lGSI cells were functionally screened on a Fluorometric Imaging Plate 

Reader (FLIPR) to measure mobilisation of intracellular calcium in response to putative ligands. 
. fe. For ceil preparation, the following materials were used: clear, fiat-bottom, black well 96- 

3 well plates (Costar); Growth-medium: Nut-Mix F-12 (HAM) with Giutamax (Gibco) supplemented 
O with 10% fetal calf serum (Gibco); incubator: 5% C02, ZV'C (Nuaire) 

li5 Cells were seeded 24 hours or 48 hours prior to the experiment into black wall 

11 micropiates. The cell density was 0.8x10^ cells/weil for 48 hour incubation and 2.2x10-^ cells/well 
for 24 hour incubation. All steps were done under sterile conditions. 

fy For dye loading, the foliov/ing materials were used: 2mM dye stock: 1mg Fiuo-4 

(Molecular Probes) solufailized in 443pi low-water DMSO (Sigma) (aliquots were stored at -20); 

30 20% pluronic acid solution: 400mg pluronic acid (Sigma) solubilized in 2ml low-water DMSO 
(Sigma) at 37**C (stored at room temperature); Dye/pluronic acid mixture: immediately before 
use, equal volumes of the dye stock and 20% pluronic acid were mixed (the dye and pluronic 
acid had a final concentration of 1mM and 10%, respectively); Probentcid, 250mM stock 
solution: 710mg probenicid (Sigma) solubilized in 5ml 1N NaOH and mixed with 5ml Hank's BSS 

35 without phenol red (Gibco) supplemented with 20mM HEPES; Loading-buffer: 10.5ml Hank's 
BSS without phenol red (Gibco) supplemented with 20mM HEPES, lOSpl probenicid, 210pl 1M 
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HEPES; Wash-buffer: Hank s BSS without phenol red (Glbco) supplemented with 20mM HEPES 

(Gibco) and 2.5mM probenicid. 

The 2mM dye stock was mixed with an equai volume of 20% (w/v) pfuronic acid 

immediateiy before adding to the Loading-buffer. The Growth-medium was aspirated out of the 
5 well without disturbing the confluent cell layer. IOOjjI Loading-buffer was dispensed into each 

weli using a Multidrop (i^bsystems). Ceils were incubated in a 5% C02, 37''C incubator for 30 

minutes. In order to calculate the background fluorescence, some wells were not dye loaded. 

After dye loading, cells were washed three times with Wash-buffer (automated Denley ceil 

washer) to reduce tiie basai fluorescence to 20.000-25.000 counts above background. 100pi 
1 0 Wash-buffer was added and cells were incubated at 37°C till the start of the experiment. 

Compounds to be screened were diluted in Hank's BSS without phenol red (Gibco) 

supplemented with 20mf^ HEPES (Gibco) and 0.1% BSA (Sigma). Intracellular calcium 

detection with FLIPR was carried out as described by the manufecturer (Molecuiar Devices). 

The FLIPR setup parameters were set to 0.4 sec exposure length, filter 1, 50pi fluid addition, 
1 5 ptpettor height at 125Mi, Dispense Speed 40pl/sec without mixing. 

q 

■yi 
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1. An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of: 

5 a) a nucleotide sequence encoding the 1GS1 polypeptide according to SEQ ID NO: 

2; 

b) a nucleotide sequence encoding the polypeptide encoded by the DNA insert 
contained in the deposit no. CBS 102049 at the Centraalbureau voor 
Schimmelcultures at Baarn the Netherlands, in particular a nucleotide sequence 

10 corresponding to the SEQ ID NO: 1; 

c) a nucleotide sequence having at least 80 % (preferably at least 90%) sequence 
identity over its entire length to the nucleotide sequence of (a) or (b); 

d) a nucleotide sequence which is complimentary to the nucleotide sequence of (a) 
or (b) or (c). 

,.15 

O 2'. The polynucleotide of claim 1 wherein said polynuciectide comprises the nucleotide 

t3 sequence contained in SEQ ID NO:1 encoding the IGS1 polypeptide of SEQ ID NO:2. 

y| 3. The polynucleotide of claim 1 wherein said polynucleotide comprises a nucleotide 
20 sequence that is at least 80% identical to that of SEQ ID NO:1 over its entire length. 

13 4, The polynucleotide of claim 3 which is the polynucleotide of SEQ ID NO:1 . 

5. The polynucleotide of claim 1-4 which is DNA or RNA. 
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6. A DNA or RNA molecule comprising an expression system, wherein said expression 
system is capable of producing an 1GS1 polypeptide comprising an amino acid sequence, 
which has at least 80% identity with the polypeptide of SEQ ID NO:2 when said expression 
system is present in a compatible host cell. 



7. A host cell comprising the expression system of claim 6. 

8. A host cell according to claim 7 which is a yeast cell 
35 9. A host ceil according to claim 7 which is an animal cell 

10. IGS1 receptor membrane preparation derived from a cell according to claim 7-9. 
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11. A process for producing an IGS1 polypeptide comprising cultunng a host of claim 7 under 
conditions sufficient for the production of said polypeptide and recovering the polypeptide 
from the culture. 

5 12. A process for producing a cell which produces an IGSI polypeptide thereof comprising 
transfornning or transfecting a cell with the expression system of claim 6 such that the cell, 
under appropriate culture conditions, is capable of producing an IGSI polypeptide. 

13. An IGSI polypeptide comprising an amino acid sequence which is at least 80% identical to 
10 the amino acid sequence of SEQ ID N0:2 over its entire length. 

14. The polypeptide of claim 13 which comprises the amino acid sequence of SEQ ID N0:2. 

15. An antibody immunospecific for the 1GS1 polypeptide of claim 13. 

Q 1 6. A method for the treatment of a subject in need of enhanced activity or expression of IGSI 

C3 polypeptide receptor of claim 13 comprising: 

(a) administering to the subject a therapeutically effective amount of an agonist to said 
ifil receptor; and/or 

# 20 (b) providing to the sut3ject an isolated polynucleotide comprising a nucleotide 

sequence that has at least 80% identity to a nucleotide sequence encoding the 
Q IGSI polypeptide of SEQ ID NO:2 over its entire length; or a nucleotide sequence 

^""^ complementary to said nucleotide sequence in a form so as to effect production of 

1^. said receptor activity in vivo. 

i|25 

•^'•^ ^^7. A method for the treatment of a subject having need to Inhibit activity or expression of 
IGSI polypeptide receptor of claim 1 3 comprising: 

(a) administering to the subject a therapeutically effective amount of an antagonist to 
said receptor; and/or 

20 (b) administering to the subject a polynucleotide that inhibits the expression of the 

nucleotide sequence encoding said receptor; and/or 
(c) administering to the subject a therapeutically effective amount of a polypeptide 
Xhat competes with said receptor for its ligand. 
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A process for diagnosing a disease or a susceptibility to a disease in a subject related to 
expression or ad^m^ of the IGSI polypeptide of claim 13 in a subject comprising: 
(a) determining the presence or absence of a mutation in the nucleotide sequence 
encoding said IGS1 polypeptide in the genome of said subject; and/or 
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(b) analyzing for the presence or amount of the IGS1 polypeptide expression in a 
sample derived from said subject. 

A method for identifying agonists to the 1GS1 polypeptide of claim 13 comprising: 

(a) contacting a eel! which produces a IGS1 polypeptide with a test compound; and 

(b) determining whether the test compound effects a signal generated by activation of 
the 1GS1 polypeptide. 

An agonist identified by the method of claim 19. 

The method for identifying antagonists to the IGS1 polypeptide of claim 13 comprising: 

(a) contacting a ceil which produces a IGSI polypeptide with an agonist; and 

(b) determining whether the signal generated by said agonist is diminished in the 
presence of a candidate compound. 

An antagonist identified by the method of claim 21 . 

A recombinant host cell produced by a method of claim 12 or a membrane thereof 
expressing an IGS1 polypeptide. 

A method of creating a genetically modified non-human animal comprising the steps of 

a) llgating the coding portion of a polynucleotide consisting essentially of a nucleic 
acid sequence encoding a protein having the amino acid sequence SEQ ID NO: 2 
or a bioiogicaliy active fragment thereof to a regulatory sequence which is capable 
of driving high level gene expression or expression In a ceil type in which the gene 
is not normally expressed in said animal; or 

b) engineering the coding portion of a polynucleotide consisting essentially of a 
nucleic acid sequence encoding a protein having the amino acid sequence SEQ 
ID NO: 2 or a bioiogicaliy active fragment thereof and reintroducing said sequence 
In the genome of said animal in such a way that the endogenous gene alleles 
encoding a protein having the amino acid sequence SEQ ID NO: 2 or a 
biologically active fragment are fully or partially inactivated. 
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DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, I/We hereby declare that: my residence, post office 
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Is sought on the invention entitled: Human G-orotein coupled receptor 

the specification of which t® Is attached and/or i& was filed on 

as United States Application Serial No. or 
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above-identified specification, including the claims, as amended by any amendment referred 
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Opatentability as defined in 37 CFR § 1 .56. 

W I/We hereby claim foreign priority benefits under 35 U.S.C. § 119(a)-(d) or § 365(b) of 
Sany foreign application(s) for patent or inventor's certificate or § 365(a) of any PCT 
% international applicatlon(s) designating at least one country other than the United States, 
5 listed below and have also identified below, any foreign application(s) for patent or inventor's 
r certificate, or any PCT International application(s) having a filing date before that of the 
C3application(s) of which priority is claimed: 
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I/We hereby claim the benefit under 35 U.S.C. § 119(e) of any United States 
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lAVe hereby claim the benefit under 35 U.S.C. § 120 of any United States 
applicatlon(s) or § 365(c) of any PCT International applicatlon(s) designating the United 
States, listed below and, insofar as the subject matter of each of the claims of this application 
is not disclosed in the prior United States or PCT International application(s) in the manner 
provided by the first paragraph of 35 U.S.C. §112,1 acknowledge the duty to disclose 
information which is material to patentability as defined in 37 CFR § 1 .56 which became 
available between the filing date of the prior application(s) and the national or PCT 
International filing date of this application: 
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'^No. 26,3251 John M. Romary, Reg. No. 26, 331; Bruce C. Zotter, Reg. No. 27,680; Dennis P. 
lio'Reilley, Reg. No. 27.932:. Allen M. Sokai, Reg. No. 26^; Robert D. Bajefsky, Reg. No. 
K2a^; Richard L. StfoJpT Reg. No. 2j,478; David W. Hill, Reg. No.28,220; Thomas L. 
Irving, Reg. No. 28.619; Charles E. Lipsey, Reg. No. 28J65; Thomas W. Winland, Reg. No. 
27^5; Basil J. Lewris, Reg. No. 28,iia;.Martin I. Fuchs, Reg. No. 28^508; E. Robert 
Ybches, Reg. No. 30,120; Barry W. Graham, Reg. No. 29,924 ; Susan Haberman Griffen, 
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No. 32.095; Jean B. Fordis. Reg. No. 32.984: Barbara C. McCurdy, Reg. No. 3 2.120 ; James 
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